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PROCEEDINGS

MALAGOLO&ICAL SOCIETY OF LONDON.

ORDINARY MEETING.

Fkiday, lOxn jSTovember, 1911.

E. BULLEX Newtox, F.G.S., President, in tlie Chair.

Mr. Guy Coburii llobson, B.A., was elected a member of the

Society.

The following communications -were read :

—

1. '• On the Anatomy of Species of CuUellus and Azoy^ By
H. H. Bloomer, F.L.S.

2. "Description of new Terrestrial Mollusca from North-AYest

China." By H. B. Preston, F.Z.S.

3. "Note on Viquesnelia lenticularis, Desh., from the Miocene
(Sarmatian) of Turkey." By G. K. Gude, F.Z.S.

Mr. A. S. Kennard exhibited a specimen of JEulota fruticum

collected in Kent by the Kev. E. W. Bowell. It was surmised that

the species might possibly have survived from the Pleistocene Age,

ami has been either overlooked by couchologists or mistaken lor

HeliceUa Cantiana. On the other hand, it was admitted that on the

strength of a single stray specimen the species could not be recognized

as a member of the British recent fauna.

^Ir. Kennard and Mr. B. B. AYoodward both exhibited specimens

of Planorbis Stroemi from Oxford.

The Rev. B. Ashington Bullen exliibited some shells of Eulota

similaris collected by him in the Bermudas, some of which showed
a strongly thickened lip; also a scalariform specimen of the same
species.

ORDINARY MEETING.

Friday, Stu December, 1911.

R. Bullen Newton, F.G.S., President, in the Chair.

Messrs. Caesar B. Boettger, John Shirley, B.Sc. F, E. Tindall

Lucas, Harry Overton, A. W. Stelfox, and Julius Heller were elected

members of the Society.
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The following coramimications were read :
—

1. '' Xote on the genus Aricia of Gray." By H. 0. X. Shaw, F.Z.S.

•2. " Description of Sidriim Oparense, n.sp., from the South Pacific."

By J. Cosmo Melvill, M.A., B.Sc.

3. "Notes on the Shells of Tridaaia, and description of a new
species." By G. B. Sowerby, F.L.S.

4. " On a case of presumed Viviparity in Lituicolaria" By G. C.

Kobson, B.A.

5. "Descriptions of New Helicoid Shells from Cape Colony." By
H. B. Preston, F.Z.S.

Mr. B. B. Woodward exhibited fragments of limestone eroded by

Helicella caperata taken by Mr. C. Davies Sherborn at Tregeagle Cove,

Peudower Beach, Cornwall.

Mr. E. A. Smith exhibited a very large specimen of Anodonta

cygnea from Lancashire, and on behalf of Mr. K. Hurlstone Jones

specimens of Pisidium LiUjehorgii from Loch Urie, Isle of Arran, and

of Pisidium Steenluchi from Glengarriff, co. Cork.

OEDINAEY MEETING.

Friday, 12Tir January, 1912.

K. BULLEN Newton, F.G.S., President, in the Chair.

Dr. Henry Woodward and Mr. G. C. Bobson were elected Auditors.

Dr. L. Soos and Mr. P. Hesse were elected members of the Society.

The following communications were read :
—

1. " Note on the genus Panope, Menard." By Dr, W. H. Dall.

2. "The Nomenclature of the Veneridse : a reply to Dr. W. H.

Dall." By A. J. Jukes-Browne, F.R.S , F.G.S.

3. " The occurrence of Helicella Heripensis (Mabille) in Great

Britain" and "Notes on some British Non-marine Mollusca ". By
A. W. Stelfox.

4. " Characters of two undesci'ibed LaTid Shells from tlie Republic

of Colombia and a new genus of Helieoids "
;

" Explanation of the

figures occurring in Westerlund's ' Sibiriens Land- och Sotvatten-

Mollusker ', 1877"; "On two preoccupied specific names in

Gastropoda." By G. K. Gude, F.Z.S.

5. " On the occurrence of Papisoma in South Africa." By H. C.

Burnup.
6. "Note on Aphanitoma Locardi, Bavay, and 3Iitra l{conica,

Sykes." By E. R. Sykes, B.A.

Mr. B. B. Woodward exhibited the types, obtained on loan from

the Stockliolm Museum, of the following : Pisidium Baicalense,

var. P. suhtilistriatuin, Lindholm, both of which he found upon
examination to pertain to P. amnicmn ; also other Pisidia from the

region of Lake Baikal, ilo. exhibited on behalf of Mr. H. C. Napier

Pseudanodonta ehngata from the River Cher well.
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Mr. A. 8. Keiinard exhibited, on behalf of tlie Rev. R. Ashingtou
Bullen, a living specimen of Helicella cespitiim, from Sicily, taken
nine months previously and kept without food during the whole of

that period. He also showed a specimen labelled Pseudatiodonta

Rothomage7isis, Locard, from the River Teme, near Worcester.

Mr. G. K. Gude exhibited tiie two species of Pupisoma in illustration

of "S\i\ Burnup's paper, and an extensive series of species of Isomeria

and Labyrintfms, together with Ambages vexans, Dohrn, A. conigma,

Dohrn, and A. Shannatii, n.sp., all in connexion with the proposed
new genus Ambages, while Mr. E. A. Smith contributed the types of

A. assimilans. Smith.
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NOTES.

Note on the occurrence of Pisidium Lilljeborgii in the Isle

OF Arran. {Head 8th December, 1911.)—In September, 1911, in Loch
Urie, at an elevation of 1,300 feet above Lamlash Bay in the Isle of

Arran, many specimens of Pisidium Lilljeborgii were obtained, and some
of these were of very large size. Pisidium Lilljeborgii in the above loch

is associated with P. Casertanum and P. pusillum. The specimens were
identified by Mr. B. B. Woodward. K. H. Jones.

Note on a large specimen of Anodonta cygnea. {Read 8th

December, 1911.)—The average length of adult shells of this species

recorded in works on British Mollusca is about 5-6 inches, but examples

7i and 9 inches long are mentioned in Mr. Lionel Adams' work. The
Collectors Manual of British I^and and Freshwater Shells, 2nd ed., p. 151.

The largest of these were taken by Mr. W. H. Heathcote near Preston.

The example which I now exhibit, recently acquired by the British

]\Iuseum, was, I am informed by Mr. J. R. Charnley, also taken near
Preston by his friend, AV. H. Heathcote. Its measurements are : length

8| inches, height 4i\, diam. 3i, girth 1 1|. In the year 1899 Mr. E. R. Sykes
presented to the Museum a specimen from Clanghton in Lancashire,

7f inches in length, and a specimen in the Cuming Collection, which has

been in the I\Iuseum forty-five years, is 85 inches long. Unfortunately no
locality was attached to this shell. E. A. Smith.

Note on Aphanitoma Locardi, Bavay, and Mitba biconica.

Sykes. {Read \2th January, 1912.)— In the last part of the "Proceedings"

(p. 334), I described a new species under the name of Mitra biconica.

Mons. Bavay very kindly wrote to me pointing out the exceeding similarity

of this species to his Aplianitoma Locardi^ ; and, having compared my
species with his figure and description, I feel no doubt that they arc the

same. Whether the form belongs to the Mitridoe or Pleurotomidse,

remains to be finally settled ; but it may well prove to belong to

Aphanitoma, which genus, hitherto supposed extinct, I had overlooked.

E. R. Sykes.

Fragments of Limestone eroded by Helicella caperta. {Read
8th December, 1911.)—Specimens were shown that had been picked u])

on a field above Tregeagle Cove, Pendower Beach (between Veryan and
Nare Head), South Cornwall, by Mr. C. Davies Sherborn, when on a recent

visit to that locality. The limestone was not indigenous, but had beeii

brought there and spread as 'dressing' for the soil. The pieces had
been sought out by the snails to obtain the lime-salts for their shells,

and at the time of their discovery some of the little pits they had eroded

were occupied by the excavators.

The big burrows formed by the larger helicoids have been well known for

many years and were correctly described by Dr. Buckland in 1841, but at

a later period were assigned by other observers to various agents, including

P/iolas, till jMr. J. Rofe in 1870 {Geol. Mag., pp. 4-10) gave an admirable
little summary of the whole history and fully re-established Buckland's
conclusions. The fact that in districts where there is scarcity of lime in

the soil, snails will resoi-t to limestone outcrops, or, as in the Channel
Islands, attack the shells of their comrades, seems to show that the

animals do not rely on their plant-food solely for their lime-salts, but
must get some direct from the soil. B. B. Woodward.

1 Bull. Mus. Hist. Nat. Paris, vol. xii, p. 548, 190(5.



ON THE ANATOMY OF SPECIES OF CULTELLUS AND AZOR.

By H. H. Bloomer, F.L.S.

Read 10th November, 1911.

PLATE I.

I DESiKE to express my thuiiks to Mr. Edgar A. Smitli, I.S.O.,

of the British Museum, for kindly permitting me to examine the

following :

—

CuLTELLUS CULTELLUS (Linn.).

The specimen examined from the Indian Ocean measures 61 mm.
antero-posteriorly by 17 mm. dorso-ventrally. Along the dorsal edge

it is straight, except at the anterior end, where it bends upwards.

The other edges are curved.

The mantle-lobes are united in front of the anterior adductor muscle

and pi'ojeet anteriorly. The pedal aperture occupies nearly the

anterior half of the ventral surface, tlien the pallial edges coalesce.

Posteriorly the other openings are only the siphonal ones, there being no

fourth aperture. The lobes bordering the pedal aperture carry a minute
tentacular fringe on the middle longitudinal fold, the same being

a little more evident at the anterior end. The inner longitudiiuil fold

or velum on the ventral surface of the animal is shallow, but becomes
deeper anteriorly. The whole of the external surface of the mantle is

mottled with snuill brown markings, which to an extent correspond

to, and account for, the mottled appeai'auce of the periostracum

covering the shell, the more distinctive feature of this species.

The siphon is nearly all in one piece, the free portions being

very short. The siphonal chambers are shoit, but deep, and tlieir

apertures are bordered by a long tentacular fringe, the outer tentacles

being- jnuch longer tluin the inner ones. The fringe continues dorsally

and ventrally, though in a considerably lesser degree, and gradually

disappears. Fig. 1 (Jix.S., In.S.) shows the free portions of the

siphon to point dorso-posteriorh', but this is probably due to the

greater contraction of the muscles controlling the exhalent j)art.

The foot (Fig. 1, F.) is apparently large and muscular, with the

distal part pointing anteriorly. Its exact length, however, cannot be

determined, as a portion of it is missing.

Musculature. Pallial Muscles.—The anterior adductor muscle
(Fig. 1, A.A.) is a broad muscle, with the anterior part turning

sharply upwards, and increasing in depth as it pi'oceeds posteriorly.

It is joined at the anterior end with the mantle-lobes, and at the

posterior one with the protractor pedis anterior muscles. Compared
with the same muscle in Soleu pellucidus it is neither so broad nor so

deep, and at the posterior end the bend ventrally is not so pronounced.

The posterior adductor muscle (Fig. 1, P.A.) is large, being both

wide and deep, and is much larger than that of S. pellucidus. It is

flattened dorsally and curved ventrally. Anteriorly it is connected

with the retractor pedis posterior muscle, and posteriorly with the

mantle-lobes.
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The muscular band of the pallial edge does not vary much in deptli,

but is soniewliat shallower at the posterior end, and the transverse

niuscle-hbres have the usual radial direction. The latter become more
developed near the posterior part of the ])edal aperture and increase in

tliickness towards the siphon. The longitudinal muscle-fibres, forming
the circumpallial muscles, also increase in number from the same region.

The siphon is muscular and compact.

Pedal Muscles.—The protractor pedis anterior muscles (Fig. 1, P.P.)
are long and connected with the anterior adductor muscle, whilst

proximally their fibres lie close to the pedal integument.

The retractor pedis anterior muscles (Fig. 1, P.R.J.) are long, flat,

very wide, and bifurcated ; each bifurcation is divided, the anterior

into two and the posterior one into three parts. They extend over

the greater ])ai't of the anterior adductor muscle with their distal ends

inserted into the shell. Proximally tliey pass inside the longitudinal

muscles of the foot in a fan-shaped direction.

The retractor pedis posterior muscle (Fig. 1, P. P.P.) is long, but

not bifurcated. It is attached to the posterior adductor muscle, and
laterally is also inserted into the shell. Proximally its fibres pass

longitudinally along the foot.

Alimentary/ Canal.—The mouth (Fig. 1, M.) is on the ventral

surface to the rear of the ajiterior adductor. The oesophagus, which
is short, proceeds dorsally with a slight curve, where it joins the

CBsophageal division of tlie stomach. This division is separated from

the cardiac one, which lies dorsally to it, by a lateral process of the

gastric Avail from its left side, and extends about half the length of

the stomach. Tlie pjdoric division is the largest one, and on the

postero-ventral side is continued as the caecum of the crystalline style

(Fig. 1, C. C.) ; the latter passes Avith a curve near to the ventral edge

of the foot. Tlie intestine (Fig. 1, In.) also leaves the pyloric division

in front of the caecum, but a little to the left. It then passes near to

the distal end of the caecum. There it makes a number of folds, then

proceeds below the caecum, turns dorsall)', passing close to the posterior

pedal wall to the dorsal part, where it turns posteriorly, going over

the posterior adductor muscle into the exhalent siphonal chaniher. and
ends in a conspicuous anus.

The branchicB along the gill axis arc; separate from each othei'. The
lamellae are heterorhabdic and plicate. There are about seventeen

filaments to a plica in the inner, and fourteen in the outer demi-branch.

The frontal ridge of the principal filaments is sharp.

Nervous System.—The cerebro-pleural ganglia are situated just in

front of the mouth, one on each side, and each ganglion gives off

anteriorly a nerve which passes to the lateral posterior edge of the

anterior adductor muscle; this divides and innervates the muscle and

the mantle.

The viscero-parietal ganglia are situated at the antero-ventral edge

of the posterior adductor muscle, and each ganglion gives off posteiiorly

a nerve, the branchial nerve, which passes directly to the gill, and

another nerve which goes obliquelj' across the muscle, innervating it,

the siphon, and the mantle.
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SoLECURTCS (Azor) ANTiaUATUS (Pult.).

The one specimen examined from the English Channel is imperfectly

preserved, and is much swollen laterally. The measurements, from the

shell, are 47 mm. aiitero-posteriorly by 21 mm. dorso-ventrally. There

is a .slight lateral constriction towards the centre of the ventral surface.

The mantle is muscular and strongly formed.

The pedal aperture extends from the anterior adductor muscle

about halt-way along the ventral surface of the mantle. The inner

longitudiiuil fold or vt'lum is short and not so well developed as the

middle longitudinal fold which prominently projects ventrally. The
union of the two velar processes, terminating the pedal aperture,

encloses the posterior portion of the mantle-cavity, and is also

continuous with the veiitral wall of the siphon. Similarly, the

mantle covering the dorsal surface of the posterior adductor muscle is

continuous with the dorsal siphonal wall.

Ventrally to the posterior adductor muscle (Fig. 2, P.A.) lies the

musculus cruciformis, and near it commences tlie fusion of the proximal

])ortion of the siphon with the mantle; still, from that position the

mantle-lobes extend some distance posteriorly.

The siphon is very muscular, with its proximal part (Fig. 2, Ex.S.,

In.S.) extending a considerable distance rearwardly beyond the fusion

of its lateral walls with the mantle. Internally from the junction of

the tubes with the proximal portion is on each side a process of the

lateral wall (Fig. 2, -S.it.), which runs just above the siphonal retractor

muscle to the posterior adductor muscle. To the free edge of tliis

process is attached the basal portion of the gills, thus completing the

division of the inhalent from the exhalent chamber. The siphonal

tubes are likewise large and long. The edge of the mantle carries

a minute tentacular fringe; it is, however, a little more distinct near

the anterior adductor muscle, wliilst there is no sign of it on the

siphon or at the free end of the tubes.

Musculature. Pallial Muscles.—The muscles of the mantle

(Fig. 2, 3r.L.) consist of the radial fibres and the circumpallial or

longitudinal ones nearer the edge, but the latter are more numerous
in tlie part supporting the velum. The anterior adductor muscle

(Fig. 2, A.A.) spreads out somewhat towards each end, where it is

moderately deep and wide, but is much longer ventrally than dorsally

owing to the convexity of the siiell. The posterior adductor muscle
(Fig. 2, P. A.) is large and, like the anterior one, spreads out towards
each end, and is also longer ventrally than dorsally. The musculus
cruciformis (Fig. 2, 31. C.) is situated on the inner surface of the

nmntle ventrally to the posterior adductor muscle, and its two branches

on each side gradually diverge, the one going anteriorly and the other

]H)steriorly. lioth are then inserted into the shell. The siphon is

characterized by the rearward prolongation of its proximal portion

(Fig. 2, lix.S., In.S.), the same being all in one piece. On each side

the muscle-fibres of its walls are drawn together into a round and
powerful muscle (Kig. 2, S.R.3L), which afterwards penetrates the

mantle and, spreading out into a large ovoid-shaped disc, becomes
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attaclied to the shell. The siphonal tubes (Fig. 2, Ex.S.', In.S.') are

also muscular and externally are transversely ribbed, whilst internally

they present evidences of slight longitudinal ribbing.

Pedal Muscles.—The retractor pedis anterior muscles are inserted

into the shell ou the dorsal surface.

The protractor pedis anterior muscles are attached to the shell and
to the anterior adductor muscle close to the lateral edge.

The retractor pedis posterior muscle (Fig. 2, P.R.P.) is short and
thick, with its bifurcations resting upon the antero-dorsal edge of the

posterior adductor muscle.

The attachment to the shell of the pedis elevator and branchial

retractor muscles cannot be traced with certainty.

Alimentary Canal.—The mouth (Fig. 2, M.) is wide with the lips

lying in an anterior direction. The oesophagus passes with a curve to

the stomach (Fig. 2, St.) ; the latter is long, but internally its shape

is not plainly discernible. It appears to be divided into three parts,

the oesophageal and cai'diac ones being long and shallow, and separated

from each other, on the left side, by a lateral process of the gastric

wall, whilst the pyloric division is much larger, and on the ventral

surface is continued as the caecum of the crystalline style (Fig. 2, C.C.)

which extends to near the ventral part of the foot. The intestine

(Fig. 2, In.) has the aspect of being only a groove on the left side of

the caecum, but becomes quite separate at the distal end of the caecnm,

where it turns rearwardly, and passes dorsally to near the posterior

part of the stomach ; there it makes a number of folds and goes

posteriorly, as the rectum, over the posterior adductor muscle to the

anus (Fig. 2, A.), situated at the postero- ventral edge of the latter

muscle.

It is not possible to make out the nervous system except the position

of the viscero-parietal ganglia, situated at the antero-ventral edge of

the posterior adductor muscle.

SoLECCUTUs (Azor) coaectatus (Gmel.).^

The specimen described from Japan in 15 fathoms differs con-

siderably from A. antiquatus from the Fnglish Channel.

The Japanese shell, measured antero-posteriorly, is shorter than the

English species, the difference being chiefly in the part posterior to

the umbonal region, whilst the posterior edge is a little more angular.

Measured dorso-ventrally it is deeper than the English species. From
the umbonal region of both specimens, and passing in a slightly

postero- ventral direction, is on each side a constriction of the shell.

This is, however, more pronounced in A. coarcfatiis.

The animal itself is in a far better state of preservation than the

one previously described, thoujrh more contracted. The muscles of

the mantle border are well developed and much deeper at the anterior

part. The chief difference, however, is in the proximal portion of

the siphon, which is very prolonged in the English species, but the

^ See Smith, Challenger LameUibrandiiaia, 1885, p. 79.
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anterior part is foldt-d upon itself in a somewliat similar manner as in

Solecurtus strigillatus.

The anterior adductor muscle (Fig. 3, A. A.) is similar, but smaller.

The posterior adductor (Fig. 3, A^.) is deeper, angular on the antero-

dorsal surface, and is situated more ventrally. The siphonal tubes

(Fig. 3, Ex.S.' , In.S.') are more compact, though very muscular.

In transverse section the arrangement of the muscles of the inhalent

siphonal tube appears to be very similar to that of Solecurtus

Htrigillatus and Tagelus gibhm ; it is also akin to that of Psammobia

vespertina, as described and illustrated by Rawitz in Ber Mantelrancl

der Acephalen, and by myself On the Anatomy of the British Species

of Psammohia, wliilst in the distribution of the nerves there is still

a closer resemblance. A tentacular fringe is present all round the

ventral portion of the mantle from the anterior adductor to the

posterior adductor muscle, but it is more pronounced at the anterior

and posterior ends. "What, however, is the chief characteristic, in

fact a striking feature of the animal, is the mass of tentacular

processes, which covers the entire external surface of the siphonal

tubes. This is in great contrast to the British and Mediterranean

species of A. atitiquatns, which are quite bare. The bifurcations of

the retractor pedis posterior muscle (Fig. 3, P.P. P.) are longer, and

their terminal parts are situated on the dorsal, instead of the dorso-

anterior, surface of the posteiior adductor muscle.

The alimentary canal also varies. The oesophagus is a little

shorter, the stomach more compact, being shorter and deeper, and

the intestine makes a larger number of folds before turning

posteriorly.

From the foregoing description of the British specimen of

A. (intiquatus, the type of the subgenus Azor, it will be observed

that it differs considerably from the genus Psmmnosolen, Risso,

type S. strigillatus (Linne),' and more so from the genus Solecurtus,

Blainville, type Solen legumen (Linne),' consequently Azor should

be raised to tlie position of a genus; further, tlie Japanese is quite

distinct from the English species and bears out the justification of

treating it as a separate species, but whether it agrees in its structure

with the animal of the ^'icobar shell described by Chemnitz, the tyi)e

of coarctatus, I have as yet been unable to determine, as I have not

succeeded in obtaining a specimen from that locality. At the same

time I shall not be surprised to learn later that the Japanese

specimen, owing to the peculiarity of the mantle fringe and the

siphonal tentacular processes, is only local, and consequently will

have to be made a distinct species.

In the work of Dr. Dall just referred to he states " The Solenidse

form a compact group after the elimination of the soleniform

Psammobiidae such as Novaculina and Tagelus^', but to this exclusion

must be added the genera Azor and Psammosolen (in the latter as far

as S. strigillatus, S. candidus, and S. Philippinaruni are concerned).

' Dr. W. H. Dall, "Tertiary Fauna of Florida": Trans. Wagner Inst.

Phil., vol. iii, pt. ii, p. 9-51, 1900.
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EXPLANATION OF PLATEI I.

Fig. 1. Cultellus cultellus. View from the right side, showing internal

structure, etc. Nat. size.

,, 2. Azor antiqtoahis. View from the right side, showing internal

structure, etc. Nat. size.

,, 3. Azor coarctatus. View from the right side, showing internal

structure, etc. Nat. size.

A. anus; ^4. .4. anterior adductor muscle; C.C. caecum of the crystalline

style; D.G. digestive gland ; -Ex. S. proximal portion of the exhalent siphonal

chamber; Ex.S.' exhalent siphonal tube; F. foot; In. intestine; In.S.
proximal portion of the inhalent sij)honal chamber; In.S.' inhalent siphonal

tube; M. mouth; M.C. musculus cruciformis ; M.L. mantle-lobe; P.A.
posterior adductor muscle; P.P. protractor pedis anterior muscle; P.R.A.
retractor pedis anterior muscle ; P.B.P. retractor pedis posterior muscle

;

B. rectum ; S.R. ridge dividing the inhalent from the exhalent chamber
of the proximal portion of the siphon, and to which is attached the basal

part of the gill ; S.R.M. siphonal retractor muscle; St. stomach.
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DESCRIPTIONS OF NEW TERRESTRIAL MOLLUSCA FROM
NORTH-WEST CHINA.

By H. B. PiiESTON, r.Z.S.

Bead 10th November, 1911.

EuLOTA (Cathaica) Okestias, n.sp.

Shell I'utlier small, perforate, depressedly turbinate, whitish above,

painted witli a siipersuturul baud of reddish chestnut, which appears

as a superperipheral band on the last whorl ; base of shell ornamented
with two or three zones of pale brown, which are transparent, and
i^etween which the ground-colour is of a rather yellowish white;
wliorls 5J, the apical whorls pale tlesh-colonred and smooth, the

remainder somewhat coarsely plicate and sculptured with very fine,

wavy, spiral stria}, which become more noticeable on the base of the

sliell ; suture impressed; umbilicus rather narrow, deep; columella

thin, outwardly expainied, descending in an abrupt curve ; labrum
simple, except at the base, where it is sliglitly internally thickened

;

aperture broadly and iiregularly sub-lunate. Alt. 6"5ram. ; diam.
niaj. 10'25, min. 9mm. Aperture: alt. 3''25, diam. 3"75mm.

Ilah.—Mountains of S.E. Kaii-su, at an altitude of frum 2,000 to

5,000 feet.

EuLOTA (Plectotkopis) Wakdi, n.sp.

Shell very depressedly orbicular with slightly convex base, acutely

cariiiated at the ])eri|)hery, rather thin, light bronze colour, somewliat
shining; whorls 5J, the last abruptly descending in front, sculptured
with closely set, arcuat-e costulpe, liecoming mucli finer on the base,

which is also sculptured with slightly distant, fine, i-evolving striae
;

suture impressed, margined above with a narrow whitish callus which

forms the carina on the last whorl ; umbilicus very wide, open,

moderately deep; labrum tbiekened, especially at the base, narrowly
expanded, reflexed, continuous ; aperture obliquely sub-quadrate,

somewhat nasute in front. Alt. 5-5 ram. ; diam. maj. 18-5, min.
16 mm. Aperture: alt. 4-5, diam. 7 mm.

//rt/5'.— Limestone region, S.E. Kan-su, at an altitude of 3,000 feet.

A marvellously beautiful species, which I have much pleasure in

dedicating to the discoverer.
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BULIMINUS CASTANEO-BALTEATCS, n.Sp.

!5hell imperforate, subulately fusiform, with sub-raamillary apex

;

the apical wliorls reddish chestnut, the later whorls bluish grey

painted with irreguhir, oblique, transverse bands of the same colour
;

whorls 8, not very convex, the last ascending in front, marked with

very oblique irregular growth-lines; suture impressed, scarcely

crenellate, very narrowly banded with white below; umbilical area

depressed ; labrum white, broadly expanded, not reflexed, tlie margins
joined by a callus which thickens almost into a tubercle just before

its junction with the right margin, aperture ovate ; interior of shell

reddish chestnut. Alt. 21*5 mm.; diam. maj. 12, min. 8'75 mm.
Aperture : alt. 7o, diara. 5 mm.
Hah.—Limestone region, S.E. Kan-su, at an altitude of 3,000 feet.

BULIMINUS ORDIXARICS, U.Sp.

Shell perforate, fusiform, rather thin, somewhat polished, brown
;

whorls 7, moderately convex, the last two broad in proportion to tlie

remainder, the last ascending in front, malleated and marked with
very oblique, slightly arcnate growth-lines, and small interrupted

spiral scratches; suture well impressed, very narrowly margined
below ; umbilicus rather broad above, rapidly narrowing to a mere

chink ; lahrura white, expanded, tlie margins converging and joined

by a thin callus which thickens almost into a nodule where it reaches

the right margin ; aperture ovate ; interior of shell pale brown.
Alt. 17*5 mm. ; diam. maj. 7"25, min. 5"75 mm. Aperture: alt. 5,

diam. 3 mm.
Hah.—Mountains of S.E. Kan-su, at an altitude of from 2,000 to

5,000 feet.

Bui.iiiixrs osciTAxs, n.sp.

Shell thin, fusiform, scarcely perforate, slightly shining, dark livid

flesh-colour, irregularly transversely banded with pale reddish chestnut,
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the last whorl painted with a very narrow, whitish spiral streak at the

periphery ; whorls 6|, the apical whorls small, the last two very

broad, the last ascending in front, rather flat, marked with lines of

growth ; suture impressed, narrowly margined below ; columella

descending obliquely; labriira white, thin, expanded, hardly reflexed,

the margins joined by an almost imperceptible callus; aperture very

large for the size of the shell, broadly inversely auriform ;
interior of

sliell reddish, polished, shining. Alt. 22-75 mm. ; diam. maj. lO-o,

min. 7'5 mm. Aperture: alt. 9, diam. 5mm.
Hah.—Limestone region, S.E. Kan-sii, at an altitude of 3,000 feet.

Easily distinguished fiom otlier forms from this region by the

exceptionally large aperture.

BuLiMiNDS Waedi, n.sp.

Shell fusiform, with rather acuminate apex, rimate, dark flesh-

colour, obliquely transversely banded, and occasionally blotched with

white ; whorls 7, moderately convex, the later whorls rather rapidly

increasing, marked with fiTie growtli-strise ; suture well impressed,

narrowly margined with white below
;
perforation reduced to a mere

chink ; labrum white, expanded, not reflexed, the margins joined by

a light callus; aperture irregularly ovate. Alt. 15*5 mm.; diam. maj.

6-75, min. 5-5 mm. Aperture : alt. 4, diam. 3 mm.
Hal.—Mountains of S.E. Kan-su, :it an altitude of from 2,000 to

5,000 feet.

BuLiMiNus (Serinus) sobrinus, n.sp.

Shell cylindrically fusiform, pale flesh-colour, mottled and banded

here and therewith a darker shade of the same colour; whorls 11,

somewhat convex, regularly and rather slowly increasing, malleated.

occasionally almost sub-costulate, the last ascending in front, and

somewhat dilated below, just behind the aperture; suture impressed,

margined below ; umbilical area forming a shallow, elongate
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depression; columella rather obliquely descending; labrum narrowly
expanded, not reflexed, a verj- light, scarcely perceptible callus

uniting the margins; aperture inversely auriform. Alt. 16-25 ram.,

diam. raaj. 3"75mm. Aperture: alt. 3, diam. 2mm.

Hah.—^lountains of S.E. Kan-su, at an altitude of from 2,000
to 5,000 feet.

Closely allied to B. SzecJmiyi, Hilber, also from Kan-su, but with '

a broader and more ovate aperture, more convex whorls, and deeper \

suture.

BdLI MINDS (NaP^,XJs) CoOKKI, U.Sp.

Shell sinistral, rimate, fusiform, smooth but for growth-lines,

scarcely shining, pale yellowish brown ; whorls 7^, rather flat, the

earlier whorls small, the last two rapidly increasing ; sutures some-
what lightly impressed ; umbilicus appearing as an extremely narrow

fissure ; labrum white, expanded, the margins converging and united

by such a thick callus as to be practically continuous; aperture

rectangularly ovate. Alt. 18 mm.; diam. maj. 7, miu. 6 mm.
Aperture: alt. 4, diam. 3mm.

Hab.—Mountains of S.E. Kan-su, at an altitude of from 2,000

to 5,000 feet.

Clausilia Cookei, n.sp.

Shell large, moderately solid, cylindrical, with very obtuse apex,

pale brownish straw-colour, somewhat shining; whorls 10, flat, the

two last very broad, marked with tine, very closely set, oblique,

transverse striae ; suture impressed, slightly crenellate ; labrum wliite,

continuous, broadly expanded and reflexed below, exserted and
narrowly reflexed above; aperture broadly, inversely auriform, armed
with a high, erect, white lamella on the pnrietal wall suddenly

decreasing in height, and curving round in the interior of the shell to

form a junction with tlie columella plait, which is moderately broad
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and very oblique, and below which is situated a small, twisted, basal

plication ; a thin, elongate, revolving lamella is also visible on the

outer wall, but situated well within the shell. Alt. 42 mm. ; diam.

m;ij. 10, unii. 8-75 ram. Aperture: alt. 8, diam. 5-5 mm.

Ilab.—From the Loess Plain of the Wei lUver, S. Shen-si, at an
altitude of 1,200 feet.



DESCEIPTIONS OF NEW HELICOID SHELLS FKOM CAPE COLONY.

Ey H. B. Preston, F.Z.S.

Bead 8th December, 1911.

Helicaeion Coxr, ii.sp.

Shell small, vitreous, very thin, transparent, shining, semi-

orbicular, not very depressed, very pale greenish; whorls 2^, rapidly

increasing, the last large, inflated, smooth ; suture impressed, rather

naiTOwly margined below; base of shell inflated ; columella descending

in a gentle curve ; labrum simple, acute, projecting in front, I'eceding

below; aperture dilated below, broadly sub-lunate. Alt. 3'o ram.:
diam. maj. 6'5, min. Oram. Aperture

Ifab.—Knysna Forest, Cape Colony.

alt. 4, diam. 3 mm.

Helicarion Knysnaensis, n.sp.

Shell thin, semi-transparent, shining, pale greenish yellow,

depressedly turbinate; whorls 3^, rapidly increasing, the last large

but not dilated in front, smooth ; suture impressed, narrowly margined
below ; base of shell rather inflated and malleatedly wrinkled

;

columella descending in an oblifjiie curve ; labrum projecting in

front, receding behind ; aperture depressedly and broadly sub-lunate.

Alt. 9 mm.; diam. maj. 13*73, min. ir25 mm. Aperture: alt. 7'75,

diam. 7 mm.
Jlab.—Knysna Forest, Cape Colony.

The wrinkles on the base of the shell are only visible with the aid

of a microscope.
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Natalina liliacea, n.sp.

Shell moderatel}' thin, very depressedly turbinate, yellowish

brown above, shading to straw-colour round the umbilical area,

somewhat shining; whorls 3^, rapidly increasing, sculptured with

closely set, coarse, transverse, arcuate strise which become obsolete on

the base of the shell ; base of shell somewhat flattened ; suture

impressed; umbilicus rather wide, deep; columella descending

obliquely, angled below ; labrum pinkish, thickened but scarcely

reflexed, projecting in front, receding below, a light but well-defined

yellowish callus uniting it with the columella ; aperture irregularly

ovate; interior of shell lilac-coloured. Alt. 16'5mm.; diam. niaj. 20,

min. 15 mm. Aperture: alt. 9, diam. 10 mm.
Hab.—Knysna Forest, Cape Colony.

ZiNGIS PERLEVIS, U.Sp.

Shell thin, depressedly suborbicular, pale yellowish flesh-colour,

shining; whorls 4, the first three regularly increasing, the last large,

quite smooth ; sutures impressed, narrowly margined below
;

per-

foration extremely narrow, almost concealed by the narrow i-eflexion of

the columella ; columella reflexed above, descending in a gentle curve
;

labrum thin, membranaceous; aperture broadly sub-lunate. Alt. 6-5 mm.;
diam. maj. 12, min. 10 mm. Aperture : alt. 6, diam. 6 mm.

Hah.—Knysna Forest, Cape Colony.

Trachtcystis Knysnaensis, n.sp.

Shell small, perforate, depressedly turbinate, brownish flesh-colour;

whorls 4|-, regularly increasing, the last obtusely carinate at the

periphery, sculptured with closely set, somewhat wavy, spiral striae,

crossed by coarse, arcuate, transverse, membranaceous riblets,

VOL. X.—MARCH, 1912. 2
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occasionally terminating in a shoi't bristle ; suture impressed

;

umbilicus narrow, deep ; columella outwardly expanded above,

descending in an oblique curve, extending into a light, whitish

callus which joins the upper margin of the labrum ; labrum simple,

acute; aperture obliquely sub-lunate. Alt. 2-5 mm. ; diam. maj. 4'5,

min. 4mm. Aperture: alt. 1"75, diam. 175 mm.
Hah.—Knysna Forest, Cape Colony.

TRACHYCrSTIS MICROSTKIATA, n.sp.

Shell imperforate, tui'binate, thin, semi-transparent, very pale

yellowish brown ; whorls 4|^, somewhat shouldered above, regularly

increasing, the last convex, sculptured throughout with very fine,

closely set, arcuate, transverse striae, crossed by extremely fine, spiral

striae, these latter being visible only under the microscope; suture

impressed, very narrowly margined above ; columella white, almost

vertically descending above, then angled and very obliquely descending

below ; labrum simple ; aperture broadly sub-lunate. Alt. 3 mm.
;

diam. maj. 4*5, min. 4 mm. Aperture: alt. 2o, diara. 1*75 mm.
Hah.—Knysna Forest, Cape Colony.

Tkachtcystis Coxi, n.sp.

Shell closely allied to Trachycystis micr-ostriata, but of a pale flesh-

colour, marked with dark, radiate, transverse bands ; the upper whorls

are rather flattened, not shouldered above, and the sculpture difiers

entirely in the present species, the transverse striae being much finer

and the spirals very much coarser than in T. microstriata. Alt. 3*25 mm.

;

diam. maj. 4"5, min. 3'5 mm. Aperture: alt. 2, diam. 1-75 mm.
Hah.—Knysna Forest, Cape Colony.
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NOTE ON VIQUESNELIA OP DESHAYES FEOM THE MIOCENE
(SARMATIAN) OF TURKEY.

By G. K. GuDE, F.Z.S.

Bead 10th November, 1911.

The genus Viquesnelia was established by Deshayes in 1857,' being

based on some simple testaceous rudiments found in great abundance

in nummulitic beds in lliimelia. These he considered to be the

internal shell of a limacoid Gastropod, which he named Viquesnelia

lenticular is. '^ A note was appended to this article by P. P'ischer, who
referred a mollusc from Mahe, Seychelles, and labelled Clypeicella

Dussumieri, Val., in the Paris Museum, to the same genus. Another

species discovered by Morelet & Drouet in the Azores was also placed

in this genus, and described by the former under the designation

Viquesnelia Atlantica? Neither of these, however, beai's any resemblance

to the type of Viquesnelia, as was pointed out subsequently by Fischer,*

who rejects the hypothesis that the Azorean mollusc is the living

representative of the genus, adding that no evidence exists that these

structures should be the internal shells of limacoids rather than

opercula.

Morelet's species possesses a shell resembling Ancylus and is now
placed in the genus Plutonia, while Gray in 1855 * created the genus

Mariaella for the reception of the Seychelles species.

D'Archiac^ had already previously restricted the genus to the type

and only species originally indicated by Deshayes.

While recently working at some Turkish Tertiary MoUusca at the

British Museum I had occasion to examine the specimens forming part

of the set of fossils collected by A. F. Dabell, Esq., in the district

surrounding the Dardanelles, and presented by him to the National

Collection.

The specimens of the so-called Viquesnelia lenticularis had been

obtained with other fossils from the Sarmatian Beds of the Tekfur

Dagh district, to the north of the Dardanelles. On examining these

I was at once struck with their resemblance to a molluscan

operculum. The outer or upper surface is slightly concave, has

a short spiral nucleus, situate considerably below the centre,

consisting of about IJ whorls. The spiral character then seems

to disappear and the lines of growth apparently become sub-ovate

or auriculate, the excentricity becoming emphasized by the closer

crowding together of the lines of growth at the lower and outer

(righty sides. A shallow groove proceeds upwards from the nucleus,

running more or less parallel with the right margin and traversing the

^ Joum. de Conchyl., vol. v, p. 289.
2 Tom. cit., p. 287, pi. vii, figs. 14-17.
2 Hist. Nat. des A(;ores, 1860, p. 139, pi. i, fig. 1.
* Man. de Conchyl., 1883, p. 457.
•' Cat. Pulm. Coll. Brit. Mus., pt. i, p. 62.
® Viquesnel, Voyage dans la Turquic, vol. ii, p. 457, 1868.
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lines of growth towards the acute oblique apex, while in some
specimens another shallow groove proceeds parallel with the left

margin. Some radiating impressed lines are also observable in some
specimens. The inner or lower surface is convex aiid more or less

finely rugose or papillate, but no spiral or other lines of growth are

to be seen. It is surrounded by a raised rim, which is grooved at

its periphery. In texture it is evidently horny, as upon being tested

by Mr. Newton with acid no reaction took place, as would have been

the case had it been calcareous. These organisms appear very

abundant, as according to Fischer as many as 500 may be found in

a space of 7 or 8 square cm. Although as a rule thej'' are thus fouiul

congregated in the matrix without any shells being present, I have

found stray specimens associated with various freshwater shells, such

as Fhmorbis, Viviparus, and bivalves. The presence of one of these

structures in a piece of rock containing the shell of a species of

Viviparus or allied genus led me to compare it with some of the

Slavonian operculates, and I found that they accurately fitted the

aperture of Tylopoma PUari. It may, consequently, be reasonably

inferred that these structures are the operculum of a species of

Tylopoma or of some allied genus, on the following grounds : (1) They
bear no resemblance to the internal shell of any known mollusc.

(2) They have combined characters of the operculum of various opistho-

branchiate molluscs, i.e. they share the amorphous inner surface of

the operculum of Bdlujnia and the excentric lines of growth of the

outer surface of that of Fomatiaa. (3) They differ from the operculum

of Viviparus, which has concentric rings on both surfaces and lacks

the grooved rim. The fact that it has never been found in situ in the

aperture of a shell does not, in my opinion, militate against this

assumption, since amongst the numerous specimens of Viviparus and

allied genera from the Slavonian, Dalmatian, Croatian, and Roumanian
beds which have passed througli my hands I have never come across

a single specimen with the operculum in situ. This, I think, may be

accounted for by the fact that when these creatures died and the soft

parts perished the operculum would probably sink to the bottom and

the shell float away. Perhaps some day a specimen may come to

light with the operculum in situ, when all doubts on the subject will

vanish.
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CHARACTEES OF TWO UNDESCKIBED LAND SHELLS FEOM
THE REPUBLIC OF COLOMBIA AND A NEW GENUS OF
HELICOIDS.

By a K. Gdde, F.Z.S.

Eead 12th January, 1912.

The shells forming the subject of the present communication were
collected in the United States of Colombia at an altitude of 5,600 feet

near Alejandria, a place 50 miles from Medellin, by Mr. T. P.

Sharraan, a mining engineer, who is also a good naturalist and
sportsman. They were forwarded by him to Major A. J. Peile, who
sent them to me for identification, and as they appeared to be new to

science he obligingly placed them at my disposal for description.

The first species belongs to a small group of Helicidae, of which
hitherto only three species were known, two of which Professor

Pilsbry assigned to Isomeria, namely, Pleurodo7ita vexans, Dolirn, and
P. (snigma, Dohrn,' while the third species, L. assimilans, Smith, ^ was
referred by Mr. E. A. Smith to Labyrinthus. The former two species

vyere regarded by Pilsbry "as an independent line of evolution from
typical Isomeria, rather than as an intermediate or ancestral form
between homeria and Labyrinthus ". Previously, howevei", he had
regarded the group intermediate between these two sections.^ Since

tliis group does not, in my opinion, assimilate with either section

named, 1 adopt his earlier view and therefore dissociate it from
homeria, and propose to create for its reception the genus Ambages,*'

taking P. vexans as the type. It differs from Isomeria in having
the teeth more strongly developed, and from Labyrinthus in the

sub-globose depressed form.

Ambages Shaemani, n.gen. et n.sp.

Shell umbilicate, de[)ressed orbicular, closely striated, the striae

broken up into rather coarse granules ; light brown. Npire sub-convex,
suture impressed, apex obtuse. Whorls 4f, increasing regularly,

slightly convex above, tumid below, penultimate whorl angulated,

last whorl rounded at the periphery, suddenly and shortly deflexed

at the mouth, slightly constricted behind the peristome, and
bi-scrobiculate behind the basal margin. Aperture oblique, rhomboid;
peristome white, expanded and reflexed, continuous ; outer margin
semicircular, basal margin slightly incurved, columellar margin
projecting over the umbilicus, parietal margin nearly straight.

Aperture provided with four folds, namely, two equal, short,

transverse, entering, convergent folds—one on the basal and one on
the outer margin; a third fold, close to the latter, but less elevated,

^ Man. Conch., vol. ix, p. 94, 1894.
= Journ. Malac, vol. vi, p. 27, pi. iv, figs. 6-8, 1897.
' Man. Conch., vol. v, p. 157, 1889.
* Ambages, 'obscurity.'



i
22 PROCEEDINGS OF THE MALACOLOGICAL SOCIETY.

occurs on the outer margin, nearly parallel with the peristome, its

upper termination bent slightly forward ; on the parietal wall is

a low bifurcated entering fold, its lower arm terminating close to tlie

peristome, descending abruptly, its upper arm shorter, descending

gradually. Diam. maj. 21, min. I8*5nim. ; alt. 10 ram.

Hab.—Alejandria, Kepublic of Colombia.

Type in the British Museum, presented by Major A. J. Peile, R.A.
The new species is nearest to P. rexans, but is smaller and more

distinctly and coarsely granulated, almost beaded. It diifers further

in having a white peristome, in having the upper fold parallel with,

instead of transverse to, the peristome, in the fold on the basal margin
being oblique, in the junction of the basal and outer margins being

more acute, in tlie straight parietal margin, and finally m the bifurcate

entering parietal fold. The aperture in sliape resembles more that

of Lahyrinthus triplicata^ ^lart.

Neocyclotus Peilei, n.sp.

Shell somewhat narrowly umbilicated, depressed turbinate, more
or less striated transversely, the striae being intersected by otber

striae descending obliquely forward, thus forming coarse granules

arranged in quincunx, except in a few scattered places where

a portion of either set of striae is continuous, in some instances even

forming zigzag lines, while near the peristome the oblique striae

tend to disappear and the granules become obsolete. Whorls 5,
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convex, increasing rather slowly at first, the last increasing rapidly,

and dilated towards the mouth ; the earlier whorls pale brown,

becoming gradually darker, the last dark brown with blackish streaks

at the lines of growth, descending slowly in front. Aperture circular,

scarcely oblique ;
peristome simple, acute, slightly sinuate at the

junction of the upper and columellar margins; operculum slightly

concave. Diam. maj. 39-5, min. 30 mm. ; alt. 30 mm.
Type in the British Museum, presented by Major Peile.

Its nearest ally appears to be Neocyclotus Belli, Beddome,' but that

species is considerably larger, and lacks the coarse granules so

conspicuous a feature in the present species.

^ These Proceedings, vol. viii, p. 20, 1908.
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EXPLANATION OF THE FIGUEES OCCUREING IN WESTEELUND'S
"SIBIEIENS LAND- OCH SOTVATTEN-MOLLUSKEE ", 1877.

By G. K. Gddk, F.Z.S.

Bead 12th January, 1912.

Mr attention was recently drawn to the fact tliat the treatise by
Westerlund entitled " Sibiriens Lund- och Sotvatten-Mollusker"

forming article No. 12 of Bandet xiv of Kongl. Svenska Vetensk.

Akad. Handl., 1877. contained no explanation of the figures on the

plate accompanying this article. It at once occurred to me that, when
several years ago I acquired a copy, I noted the omission and that no
reference was made in the text to these figures. I requested the

author to supply the missing information, and, writing under date of

16th September, 1900, he complied with my request, stating that the

explanation had been accidentally omitted.

Under the circumstances it may be worth while to publish this

information for the benefit of those possessing copies.

The Mollusca there illustrated are

—

FIG.

1. Helix {Eulota) fnificiiiii. Miiller.

2. H. {Eulota) Norde)iskioldi, Westerlund.

3. II. {Trichia) Stuxbergi, Westerlund.

4. Pupa 2'heeli, Westerlund.

5. Succinea turgida, Linne.

6. S. putris, var. acuta. Pf r.

7. S. Altaica, Martens.

8. Limncea attenuata, Say.

9. L. lagotis, yar. patula, Westerlund.

10. L. pereger, \a.v. producta, Westerlund.

11. L pereger, var. torquilla, Westerlund.

12. Physn hypnormn, xar. polans, Westerlund.

I'S. P. Sibirtca, Westerlund.

14. Planorbis infralineatus, Westerlund.

15. Valvata alieyia, Westerlund.

16. V. Sibirica. Middendorf.

17. Sphcermm levlnodis, Westerlund.

18. 5. nitidum (Clessin), Westerlund.

19. Calyciilina lacustris, var. ^cptentrionalis (Clessin), Westerlund.

20. Pisidium JVordenskioldi (Clessin). W(^sterlund.

21. P. Sihiricutn (Clessin), Westerlund
22. P. mucronatum (Clessin), Westerlund.

23. P. boreale (Clessin), Westerlund.
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ON TWO PEEOCCUPIED SPECIFIC NAMES IN GASTROPODA

By G. K. GuDE, F.Z.S.

Read 12th January, 1912.

A NEW species of Ilappia, from Sao Paulo, South Brazil, was
described by Professor Pilsbry in Proc. Acad. Nat. Sci. Philadelphia,

1900, p. 38.5, pi. xii, figs. 1-3, under the designation Ilappia Iherwgi.

In 1888, liowever, Clessin published Hyalinia Iheringi in Malak.

Blatter, neue Polge, vol. x, p. 166, from Taguara, South Brazil,

This species is undoubtedly also a Hnppia, since Clessin compares it

with Ilappia ammonifonnis, Orbigny, which he also assigns to Hyalinia,

and since, to judge from the rather scanty desci'iption by Clessin, the

two species, although evidently near allies, are not co-specific, and

Clessin's name having priority, it becomes necessary to rename Pilsbry's

species, for which I propose Happia Pilshryi, nom. mut. In 1910

D'Ailly, in working out the moUusca collected by the Kilimandjaro-

Meru Expedition, described Helix alieniis (Wissens. Ergebn. Schwed.

Zoo). Exped. Kilimandjaro, ^leru, Deutsch-Ost- Africa, Band i, No. 6,

Mollusca, p. 17). Now PfeifPer as far back as 1841 published Helix

aliena, a manuscript name of Ziegler's (Symb. Helic, vol. i, p. 39),

wliich was subsequently relegated by him to the synonymy of Helix

umhilicata, Montagu \_Pyramidula rupentris (Drap.)] (Mon. Helic.

Vivent., vol. i, p. 86, 1848). Since the Rules of Nomenclature adopted

in zoology do not permit the use of a synonym to designate another

species, L propose to substitute for D'Ailly's species Helix Ailhji,

nom. mut.
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NOTE ON THE GENUS ABICIA OF GEAY.

By H. 0. N. Shaw, F.Z.S.

Read 8th December, 1911.

The sub-genus Aricia was created by Gray in liis Descriptive

Catalogue of Shells, 1832, pp. 7-12, which, it has been conclusively

proved, was never published, and can therefore only be regarded as

a manuscript.' It was formed on conchological grounds for fifty-

two species of Cyprcea, in which were included C. moneta and

C. annulus (p. 8), and contained a collection of species wbich in no

way resemble each other. Whether the characters of the shells were

sufficiently distinctive on wliich to form a sub-genus, which has by Gray
himself and others been raised to generic rank, is a matter for each

Cypraeologist to determine for himself. The point in question is this.

As the Bescriptive Catalogue cannot be accepted as a publication, the

first time the generic or sub-generic appelhition Aricia was published in

connexion with Mollusca was by Herrmannsen, Indicis generum Malac,
suppl., p. 12, 1852, and contained C. moneta only, but as he gave no

description ot the genus it must be considered as first puhlished in

the Genera of Recent Mollusca, H. & A. Adams, vol. i, pp. 265-6, 1854,

type C. annulus, next C. moneta. Previous, however, to this use by
Herrmannsen in 1852, Adams in 1854, or even by Gray in 1832,

^r/>?'rthad been employed generically by Savigny in \S22, '^ JDescription

de VEgijpte: Systeme des A^melides, vol. i, pt. iii, pp. 3, 12; also

by Robineau - Desvoidy in 1830, Esxai sur les Myodaires, p. 486;
and by Macquart in 1835, Histoire naturelle des Insectes Dipteres

(Suites a, Buffon), vol. ii, p. 285. It is therefore clear that this

name cannot, according to the rules of priority, be retained for

a genus or sub-genus of Mollusca. As I have already indicated,

Gray's genus contained widely different species, and the group

consisted of fifty-two species of Cyprcea. The next writer to split up
CyprcBa into different genera (on anatomical grounds) was Troschel,

I)as Gehiss der Schnecken, vol. i, pp. 205, 212, 1856. In this

work he used the genus Aricia, Gray, and created the sub-genus

Monetaria for ten species of Cyprcea, containing C. moneta, C. annulus,

and C. obvallata. Since Aricia was created for C. moneta amongst

others, it is clear that this genus or sub-genus, according to the value

-

assigned to it, must now be known as Monetaria, Troschel.

Jousseaume in 1884, Bull. Soc. Zool. France, p. 96, used Monetaria,

Troschel, as a genus. Although be restricted the species contained

in it to C. moneta, C. icterina, C. amiulus, and C. obvallata, he retained

C. moneta as his type. A footnote by'Rochebrune, Bull. Soc. Malac,

France, vol. i, p. 74, 1884, gives in six lines a certain amount of

the information contained in the present paper, but as no references,

etc., are given, it is hoped that the further information now added

may be of use.

^ Sherborn & Shaw, " Sowerby's Conchological Illustraticnis and Gray's
Descriptive Catalogue of Shells": Proc. Malac. Soc, vol. viii, pt. vi,

pp. 331-40, Sept., 1909. Shaw, "Notes on the genera Cyprcea and
Trivia" : ibid., pt. v, pp. 289-90, July, 1909.

'^ Date taken from Sherborn, " On the Dates of the Natural History portion of

Savigny's Description de VEgypte "
: Proc. Zool. Soc, 1897, pp. 285-8.
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DESCEIPTION OF SISTRUM OPABENSE, N.SP., FEOM THE
SOUTH PACIFIC.

r>y J. Cosmo Melvill, M.A., D.Sc.

Read 8th December, 1911.

SiSTKUM OpARENSE, 71. Sp.

S. testa ovata, solida, versus apicem paullum attenuata, regulaiito.

spiraliter tuberculata, et minute transversim squamulata, anfractibus

5-6, quorum duo apicales in omnibus specirainibus liactenus visis

multum attriti, vel paitim fracti, albi, Ifeves, cseteris spiraliter

tuberculatis, tuberculis rotundis, regularibus, nitidis, ochraceis,

supernis duobus, ultimo anfractu quintis ordinibus decoratis, caetera

superticie transversim minute simul ac regulariter imbricato-

squamulata vel striata, apertura ovata, peristomate pallide lilacino,

labro intus 4-5 noduloso-dentato, margiiie columellari incrassato,

supra excavato, dein binoduloso, canali brevissimo, operculi nucleo

laterali. Long. 15, lat. 10 mm.

Ilah.— Insula Rapa vel Opara, e grege Tubaiensi vel Australi,

Oceano Pacitico.

I first noted tliis very attractive little species in tbe Shrewsbury
' Museum, the specimens being gummed to a card, labelled on the

underside '' Sistrum, sp , new?" presumably in the handwriting of

Mr. J. C. Lambert, whose well-selected general collection had lately

(1998) been presented to that institution. Upon my taking tliem

for comparison to the British Museum (Nat. Hist.), Mr. Edgar
Smith and I soon found corresponding examples, presented by
Mr. Lambert, with the fuller locality, as above recorded, given. The
species is allied to S. tuberculatum, Blainville, moms, LamU., etc.,

but may be at once known by its much smaller size, regular symmetry,
and colour, of a pleasing ochraceous-chestnut, the tubercles being of

a slightly darker hue. Minute squamate striae, spirally arranged,

decorate the remainder of the surface ; the aperture and peristome are

very pale lavender in colour. In common with the majority of

authors who have recently added species to this genus,' I have

preferred continuing to employ the old Montfortian Sistriiin, 1810,

to the more unfamiliar Drupa of Bolten. Anyhow, if the genus be

considered subdivisible into two sections, whether Drupa, Bolten,

Pentadactylus, Klein, or Ricinula, Lamk., be used for the whole

Vide Proc. Malac. Soc, vol. viii, pp. 17, 369, 1908-9.
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collectively, the name Sistrum can still be applied as lieretofore for

the smaller series of species with simple peristomatal processes.

I take tlie tvpe, or first species mentioned in the Museum Bultenianum

under Drupa ' as D. morum, to be identical with the old Murex ricinus

of Linnaeus {Ricimda ricinus) = R. arachioides, Larak., var. alholahris,

Blainville, of the typical section. It is well figured by Knorr,- and

Bolten refers both to his representations and those of Martini

(iii, tab. ci, figs. 972, 978).

1 Mus. Bolten., 1798, p. 55.
- "Les delices des yeuxet de I'esprit," 1764, tab. xxv, figs. 5, 6.



29

NOTES ON THE SHELLS OF TRIDACNA, AND DESCEIPTION OF
A NEW SPECIES.

By G. B. SowEKBT, F.L.S.

Read Stli December, 1911.

In my endeavours to sort out a large number of shells of this genus,

and to place togetlier the supposed species, 1 have found, as is usually

the case in other gtnera, that some of the characters regarded as

specific are inconstant, and that intermediate forms link together

some of those apparently distinct. I have examined the hinges of

a large number of specimens in the expectation of finding some

distinctive characters, but in this respect there appear to be no

differences excepting such as may be accounted for by age or

circumstances of development. The more or less elongated forms of

the shells and the number of radiating ribs do not appear to be

reliable characters.

Having brought my investigations to this point, it may seem almost

an inconsistency to propose a new species; but the form I propose to

call Tridacna acuticostata certainly does seem distinct I'rom all the

others.

The following are the principal works treating upon the genus :
—

{a) Monographs of the Shells.

184-5. J. C. Chenu, Illustrations Conchyliologiques, pj). 1-2, pis. i-viii.

186'2. L. Eeeve, Conchologia Iconica, vol. xiv, pis. i-viii.

1868. H. C. Kiister, Concbylien-Cabinet, pp. 1-7, pis. i-ii.

1884. G.B. Sowerby, Thesaurus Conchyliorum, vol. v, pp. 179-82, pis. 48.5-9*.

190.3. J. G. Hidalgo, Mem. Real. Acad. Ciencias Madrid, vol. xxi, pp. 382-99.

(6) Anatomy.
186-5. L. Vaillant, Ann. Sci. Nat. Paris, vol. iv, pp. 64-172, pis. viii-xii.

1890. A. Menegaux, Eecherches circulation Lamellibranches, pp. 130-4.

1899. K. Grobben, Denkschrift. Akad. Wissensch., vol. Ixv, pp. 438-44, pi.

1902. H. de Lacaze-Duthiers, Archiv. Zool. Exper., vol. x, pp. 99-212, pi.

1904. R. Anthony, Coniptes Eendus Acad. Sci. Paris, vol. cxxxviii, ]3p. 296-8,

figs.

List of Species.

1. T. GiGAS, Linn. (Sowerby, Thes. Conch., vol. v, p. 179, pi. 188,

fig. 11). Of this, largest of allbivalved molluscs, there is a specimen in

the British Museum 3 feet in length and weighing 3101b., and specimens

have been recorded attaining to even larger dimensions and weighing
500 lb." I have not been able with any certainty to trace the young
of this species ; the shells supposed to represent it in Reeve's Conch.

Icon., figs. \h, c, I regard as very unlikely ; at all events they are

inseparable from the diversiform T. elongata. The shell figured and

described by Reeve as 1\ g'igas (pi. i, fig. 1) figures in the Thes.

Conch, as T. mutica, Lamk., but it is identical with the 2\ gigas as

figured in Chenu's Illustrations Conchyliologiques from the Delessert

^ See Smith, Proc. Malac. Soc, vol. iii, p. 111.
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Collection. This varietj; has been named by Hidalgo T. Lamarchi.

A specimen of intermediate size, 18 inches in length, unites these two
forms, showing that the differences pointed out in the Thes. Conch,
(vol. V, p. 180) are not constant.

2. T. MCTiCA, Lamk. (Chenu, lllustratmis Conchyliologiques).

This is quite distinct from the forms mentioned above. It has no

appearance of lamellae or scales, while the fine radiating liriB are very

conspicuous. It seems readily separable from all the otlier species.

3. T. SQUAMOSA, Lamk. (Thes. Conch., vol. v, p. 180, figs. 2, 7,

15). This common well-known species can scarcely be confounded

with any other.

4. T. ELONGATA, Lamk. (Conch. Icon., pi. ii, figs. 2a, b; Tlies.

Conch., vol. V, pi. 486, figs. 3, 4). I am compelled to unite with

this very variable species Reeve's 2\ compressa (Conch. Icon., sp. 5)

and T. rudis (Conch. Icon., figs. 4«, b). It seems to me also that

T. lanceolata, Sowerby (Thes. Conch., vol. v, p. 181, pi. 489* fig. 18),

is onh' a more than usually lanceolate form of the same. T. elonga-

tusima, Bianconi,' is the variety compresm, Reeve. Hidalgo has given

the name 2\ Reevei to the shell figured in Reeve's Conch. Icon.,

fig. 2b, which differs from the type in being more sharply acuminated
in front.

I have exhibited an abnormal form shaped like a Trigonia, and
another of the variety compressa, a very curious malformation, in

which the animal having formed a very perfect little shell made
a fresh start from the umbones, leaving the young shell as a decorative

appendage.

5. T. CKOCEA, Lamk. (Reeve, Conch. Icon., pi. viii, figs. 9ff, b).

This is of a very differeiat type from the preceding, but so variable in

form that I am obliged to unite with it T. Cummgi, Reeve (Conch.

Icon., pi. vii, figs, la, b), T. ferriiginea, Reeve (Conch. Icon , sp. 8),

and T. scapha, Meusch. (Thes. Conch., fig. 16).

6. T. SERRiFERA, Lamk. (Thes. Conch., vol. v, pi. 489* fig. 17,

as var. of T. squamosa). This species seems to stand alone. The
beautiful specimen in the British Museum is yellow ; it has no lamellaa

or prominent scales, but is serrated near the umbones with a few very
small sharp scales. Our specimens from the Philippines are white,

smaller, and more compressed.

7. T. OBESA, Sowerby (Proc. Malac. Soc, vol. iii, p. 210, 1899).

Beyond the three specimen's mentioned of this very distinct species

I have as yet seen no others.

8. Tridacna acuticostata, n.sp.

Shell oblong, white, anterior produced, rounded at the extremity,

posterior shorter, sloping, and forming at the extremity with the ventral

margin a rather acute angle ; byssal orifice large, oblong-acuminate,

revealing two short rows of nodules at the posterior end ; ribs about

9, angular, distant, surmounted by small, close-set, angular, and
noduldus scales, interstices broadly concave, lirate, crossed by stout

' Spec. Zoolog. Mosambicana, p. 238, pi. iv, fig. 2.
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irregular waved ridges. Hinge as in other Tridacnm, the principal

cardinal tooth in each valve being moderately thick. Length 125,

height 68 mm.
Hah.—Philippines.

This species differs from T. elongata chiefly in the angularity of its

ribs, the absence of lamellae, and the very different character and

small size of the scales on the ribs.

All the species mentioned in this paper, with the exception of

T. mntica (which I have not seen), were received from the Philippines

in the year 1898, when I described T. ohesa; most of them, however,

are pretty generally distributed in the Indian and Pacific Oceans.

1 am much indebted to Mr. E. A. Smith, I.S.O., for his valuable

assistance, and particularlj- for his insertion in my paper of references

to works on the subject.
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ON A CASE OF PRESUMED VIVIPARITY IN LIMICOLARIA.

By G. C. RoBsoN, B.A.

(By permission of the Trustees of the British Museum.)

Bead 8th December, 1911.

In September of the present year Mr. H. E. Preston received some
living specimens of Limicolaria from South-West Uganda and Belgian

Congo. Two species were represented

—

L. Smithi and a new species

as yet undescribed. After some time the uterus, in both cases,

was found to be full of apparently well-developed young. In

view of the fact that viviparity is not a phenomenon of frequent

occurrence among Mollusca the matter was deemed worthy of some
consideration, and Mr. Preston kindly handed the specimens over to

me to report upon.

In the new species the young are well advanced, are all totally

free from any envelope, and already show traces of coloration

upon the shell. In L. Smithi, however, the majority are still encased

in a thin membrane of a soft and pliant nature which is attached

to the mouth-region by a chaliiza-like structure, remains of which are

to be seen in the young of the previously mentioned species. The
young of L. Smithi are fairly well developed, and the shell has

advanced considerably beyond the rudimentary stage. The envelope

has disappeared over nearly all the region opposed to the aperture of

the shell. The parent in this case contained also three or four eggs

with hard shells. These had been perforated in situ in two or more
places, and contained only some loose tissue of doubtful nature.

The specimen of the unnamed species certainly, then, is viviparous.

Can we say the same of the specimens of L. Smithi? The young
were certainly encased in a membrane; but as a matter of fact the

latter in nearly all cases was frayed away and perforated over all

the aperture of the shell. On considering the difference in degree of

development between the two species I am inclined to think that the

condition seen in L. Smithi is an early stage of the complete freedom

from enveloping structures seen in the new species.

The question that arises out of these data is whether this is

actually a case of normal viviparity, and further whether the genus

Limicolaria as a whole is viviparous.

We may briefly deal with the latter consideration by saying that,

as far as can be made out, no references to the reproduction of this

genus are to be found in the literature of Pulmonate ontogeny.

Achatina, a very near relative, has several ovoviviparous species

(1,2,3).
Turning to our first question, we should be careful before we accept

this evidence as proving that Limicolaria is viviparous. It is possible

that the young in these two species may have been retained longer in

the uterus of the ])arent than is natural under ordinary circumstances,

owing to the change in environment to which they had been subjected.
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Transference from a tropical climate to that of England may well

have caused a normally ovoviviparous or oviparous animal to become
viviparous. I believe a similar result was achieved (artificially) by
Kiinimerer (4), who has changed the mode of reproduction in

Salamandra by alteration of the environmental conditions. TTii-

fortuiiately I have not been able to verify the facts of this experiment,

but I believe S. maculosa ordinarily keeps its embryos a short time

in the uterus, and eventually they are hatched out as larvae. If,

however, the temperature is lowered, the ova remain a longer time in

the uterus, and the larval stages are suppressed.

I have mentioned tlie fact that tlie eggs which were found in

L. SmitJn were perforated, and a good part of their contents absent.

In addition several of the young in the new species had holes in their

shells, and the integument of the foot and mantle seemed to be frayed

and torn. It suggests itself to me that we have here a case of inter-

uterine cannibalism, in which, owing to the inability of the young to

obtain food as the result of their delayed delivery from the parental

uterus, they were forced to obtain their supply of food and calcareous

matter from each other. Such a phenomenon undoubtedly does occur

as a natural process among Mollusca. Cases are known among the

Streptoneura in which the embryos devour one another and have

developed as a consequence larval excretory organs. An especially

interesting case is recoided by Glaser (5) in his account of the

development of Fasciolaria. I am indebted to Dr. Jenkinson,

lecturer in Embryology in the University of Oxford, for reminding me
of this instance. The difference between it and the phenomena under

consideration in this paper is of course that in Fasciolaria it is of

regular occurrence and constitutes part of the necessary events of

ontogeny, while in Limicolaria I presume it to be exceptional in its

occurrence. Lastly, as a point of detail, in Fasciolaria the cannibal

embryos and their victims are all within the same capsule, which is

not the case in Limicolaria.

Bibliography.
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5. Glaser, Biological Bulletin, vol. x.
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NOTE ON THE GENUS PANOPE, MENAED.

]}y Dr. W. H. Dall.

Bead 12th Januarij, 1912.

Ox the 17t]i of December, 1806, before the Faculty of the Museum
of Natural History of Paris, France, M. Menard de la Groye read

a paper entitled " Memoire sur un Nouveau Genre de Coquille

bivalve-equivalve de la famille des Soletioides ", etc., which was
printed as a separate pamphlet in small (quarto of tliirty-seven pages,

with one plate and a separate title-page, dated January, 1807. On
the title-page it is indicated that the paper would appear in the

issue of the Annales for February, 1807, as No. 19 of the collection
;

but in my copy, which is annotated by the author himself, tliis

statement is corrected to read the issues for March and April,

Nos. 50 and 51 of the collection of memoirs. In any case, the issue

of the pamphlet antedates by at least a month the issue in the Annales.

Turning to the latter, we see that not only is the memoir condensed

from thirty-seven pages to nine, but the title is slightly shortened by
leaving out the 'bivalve-equivalve', and it stops short after 'Solenoides'.

Other important changes are made, as we shall see.

In the memoir of January, after thirty preliminary pages, the

genus is formally described under the name Fanope, whicli is stated

on p. 16 to be the well-known name of a sea nymph in classical

mythology. This name appears also on p. 30. No other Latin

version of it occurs in the memoir ; elsewhere the French equivalent

alone is used, or the initial P. M. Menard states expressly that

Lamarck agreed with him as to the necessity for a new name for the

genus, but does not state on what grounds.

The reason may well have been that twenty-one years before

Lamarck applied the generic name of Glycimeris to this genus in his

Prodrome of 1799, Da Costa had given it in binomial form to the

Area (ihjcimeris of Linne.

In 1606 Ulysses Aldrovandus, in his work on animals without red

blood, discussed the species to which the ancients had given the name
of Chama glycymeris (p. 472), and figures a Mya (?), an Anodonta, and
the recent Panope of the Mediterranean. He does not apply any
special name to either of them. In the third book of Lister's

Historioi Conchyliorum (edition of 1687) he figures the same shell

under the caption " Sect. 10. De Chamis " and refers to it (fig. 258)
as " Chama glycymeris Aldrovandi", although it is only one of

Aldrovandus' species. This citation has been accepted by uearh' all

subsequent autliors. Gualtieri in 1742 referred it to his group of

Musculus and described it in a phrase beginning " Masculm ruyis

transversis" , etc. Finally, Born (Test. Mus. Cses. Vind., 1780, p. 20)

gives it the binomial name of Mya glycymeris, with a figure and
references to the earlier authors, and is followed by Chemnitz in 1782
and Gmelin in 1792. It is to this shell that Menard gives the name
of Panope Aldrovandi in his January memoir.

I
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iS"ow, on referring to the abbreviated synopsis of the January memoir
wliich appears in the Annales du Museum (vol. ix, pp. 131-9, pi. xii)

in the March and April numbers (probably issued in May), we find at

the head of the formal description and on the following page in the

synonj'uiy that the name Fanope has been changed to Panopea. This

change is of course inadmissible under the rules of nomenclature, and

the first published name for the genus must stand. The specific name
given by Menard to the Mediterranean recent species must give way to

that applied to it by Born twenty-seven years previously, and the name
of the type of the genus will therefore be Panope ghjcymeris (Born).

In 1812, in his Extrait du Cours de Zoologie, a synopsis of lectures

delivered at the Museum, Lamarck uses the name Panope (p. 108),

but in 1818, in the fifth volume of the Animaux sans Vertehres

(j). 156), he introduces the erroneous form Panopeea without comment.
This form is indicated by Carus and Englemann (Bibl. Zool., ii, p. 922,

1861) as used by Menard in the Nouveau Bulletin des Sciences,

Societe Philomatique (Paris, 1809, t. i. No. 19, pp. 513-14), but on

reference to the paper itself this is seen to be erroneous, as only the

French form of the word is used in the review of Menard's paper

there printed. This laxity of citation appears in the work of nearly

everyone who has referred to the nomenclature of the genus, and
only a reference to the original will ensure to the student freedom

from error.

The only other reference to the correct name I have been able to

find is that of Herrmannsen, who, not having seen the original paper,

cites it as Panopeea (Index Gen. Mai., ii, p. 197, 1847) with doubt,

and in his Addenda et Corrigenda of 1852 notes it as ^^ Panope she

Panopea^ Virgilio". To this authors seem to have paid no attention.

Under various foi-ms, Panopea^ Panopia, etc., the name has remained

in the works of those citing the genus. In 1889 the Marcjuis

<li Monterosato proposed (Journ. de Conchyl., xxxvii, p. 26, note,

1889) to reserve the sjiecific name ghjcymeris, Born, for the form
found on the coasts of Spain, and to apply a new name, cyclopana, to

the more elongated type found on the shores of Sicily and the

Cyclopean Islands. The present writer has seen too few specimens

of the European shell to have formed a positive opinion, but, if one

may judge bj' analogy from the Floridan and Californian species of

Panope, such modifications would fall well Avithin the limits of

specific variation.
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THE NOMENCLATUEE OF THE VENERID.E : A REPLY TO •

DE. W. H. DALL.

By A. J. Juxes-Bhowxic, IMl.S., F.G.S.

Bead 12th January, 1912.

In the September number of these "Proceedings" there is a short artich-

on this subject by Dr. AV. H. Dall whicli contains many statements

that cannot be passed over in silence. Dr. Dall natural!}' defends

his own views on nomenclature and generic grouping, but he also

makes assertions whicli cannot bo supported, e.g. when he declares

my writings to show that my '' idea of the relation of species is

largely based on superficial characters".

I am quite sure that anyone who carefully peruses my papers

on the Veneridae will see that my generic groups are based on a full

consideration of all the characters of the shells, internal as well as

external, and that I have not allowed myself to magnify the im-

portance of some one or two characters, as Dr. Dall has done in

tlie case of the Mercenaria group, which he separates from the Chiime

group on small differences of sculpture and tooth-grauulatioii. 1 unite

them under the name of Venus.

Again, it is not correct to say tliat in uniting Protothaca witli

Chione I ignore "the anatomical differences, the pallial sinus, tlie

hinge, and everything except the more or less reticulate surface

sculpture". Dr. Dall has apparently forgotten that in 1907 I wrote

to him about this very group, expressing my surprise tliat he liad

detached it from Chione and had placed it under Tapen. I then

asked him his reasons for doing so, since they were not obvious

from his description of the Protothaca shell, and I inquired about

the anatomy of the animal. Tlie following was all the reply which
he vouchsafed: "In putting Protothaca under Paphia, or associated

Avith the European forms, I have perhaps been biassed by the uniform

practice of naturalists for more than a century, but on reflection

I see no reason to change the location." I have only two comments
to make on this extraordinary statement— first, that if true it would
be a very weak argument; secondly, that it is incorrect. It lias

not been tlie uniform practice of conchologists to refer these shells

to Tapes ; the practice in Europe has been to refer them to Chione
;

thus Deshayes in 1853 placed most of the species under Chione^

though he referred the type
(
Venus Domhei) to his Venus group ,'

the Messrs. Adams adopted the same grouping in 18o7 ; by ilcimer

in 1867 they were all included under Chione. I need only add that

the principal species were listed as Chione by G. B. Sowerby in his

(Catalogue of the Pelecypoda (1903) to prove the inaccuracy of

Dr. Dall's statement.

It must also be noticed that Dr. Dall's reply to my inquiry omits

any reference to anatomical differences. It is true that in his

Synopsis of 1902 he says of the animal of Protothaca that "the
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siphons are short and iiiiited, tlie foot hatchet-shaped and not

byssiferous ", while under Chione he states that the siphons are

shoH and separate ; but if this latter statement is meant to apply

to all sections of Chione, as seems to be intended, then it is erroneous,

for most of the European species have their siphons more or less

united. The common C. gallina and the British variety C. striaiida

have siphons united for more than half their lenjitli ; in C. faseiata

they are united for about half the len<?th, and of C. {Tinioclea) ovafa

Forbes & Hanley say that "the siphons are united nearly to the

extremities, but they diverj^^e at the ends". The length, of the

siplions varies in different species and sections of Chione.

Consequently the omts prohandi rests upon Dr. Dall, not upon
me. If he still persists in his opinion he must justify it by a full

and complete comparison, stating clearly the characters in which
he thinks Protothaca (both shell and animal) diifers from Chione.,

and those in which, it resembles Tapes. In my opinion the hinge

is that of Chione and not that of Tapes. The only point, so far as

I can see, in which Protothaca resembles the latter more than the

former is in the pallial sinus, wliicli is deeper and more rounded

at the extremity than in typical Chione, but some species of the

Tiinoclea section, such as T. yallinula and T. higopus, have a similar

rounded sinus.

Dr. Dall makes another extraordinary statement when he writes that

because genera proposed with only one species are monotypical, "on
this basis I have regarded the species cited in Lamarck's Prodrome
(if 1799 as typical of tlie genera accepted or proposed by him in

that publication." The italics are mine, for there is all the difference

in the world between proposing a new genus and accepting an old

one ! The example given by Lamarck for his genus Meretrix is of

course to be taken as the type, but that given for the Linnean genus

Venus is not necessarily the type, because he did not specify it as

such. Hence it is untrue to say that I have objected to " the

acceptation of the monotypical genus". Dr. Dall must have read

my paper very carelessly, or he would not have failed to notice

tbiit I began by drawing attention to the recent decision of the

International Committee on Zoological Nomenclature to the effect

that "mention of a species as an illustration or example of a genus

does not constitute a selection of a type".
I do maintain that Gafrarium (as adopted by the Adams brothers)

is monotypical, because the live supposed species listed by the Adams
are now acknowledged to be only varieties of one species, and I quoted

Dr. Dall's own statement to that effect, viz. that "the type and
sole recent species is Venus Jiinhriata, Linn."

If Holten's names are to be accepted Corhis must give way to

Gafrarium, but 1 trust that the rigid application of the priority rule

will not be enforced. I entirely approve of the proposal that the

International Committee should publish an official list of generic

names, and that they should be authorized to establisli certain names
which have been in general use for half a century or more on a

permanent basis by exempting them from change. I would, in fact,
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have them bar the use of ai)y of Eolten's names in preference to

those of Lamarck.
I also continue to maintain that Dr. Dall made a mistake in his

selection of a type for Paphia (Bolten). As he repudiates having

made any mistake, I proceed to make it more clear. In selecting

a type for Paphia in 1903 he proceeded by elimination only without

any other consideration, for he wrote simply, "from Paphia, Bolten,

Sunetta and Meretrix have been eliminated, leaving only species

ordinarily called Tapes, which must retain Bolten's name." That

is true, but what are we to understand b}' the genus Meretrix?

Dr. Dall himself claims it as ' monotypical ', and it certainly can

only carry the species of the Vemis meretrix group, not the large

and comprehensive assemblage afterwards catalogued by Lamarck.
For the purpose of elimination the genus Meretrix is that recognized

by modern conchologists (including Dr. Dall) and typified by

V. meretrix, and no such Meretrix occurs in Bolten's list. No one

would now include in this genus the Callinta or Macrocallista ty])e,

i.e., either Venus chione, Linn., or V. gi^antea, Gmelin, which under

the name of V. ala-avis is the first species on Bolten's list.

Since we cannot adopt the name Callista from Poll, an<l since

Macrocallinta was not proposed till 1876, while Tapes was established

by Megerle in 1811, I hold that Tapes was wrongly displaced by
Dr. Dall, wlio should have eliminated the species of Tapes and have

selected V. ala-avis as the type of Bolten's Paphia. The question

is, does such a mistake invalidate his selection of a type, or is any

selection good on whatever grounds it is made ? The Committee

can solve the question in this case by simplj- authorizing the iise

of the name Callista for the Venus chione group.
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THE OCCUEKENCE OF HELICELLA HEBIPENSIS (MABILLE)
IN GREAT BEITAm.

13y A. W. SxKLKox.

Read 12th January, 1912.

PLATE II.

In the mouth of Octoher, 1907, when collecting in the neighbourhood
of Canterbury, I found a shell which appeared to me to be distinct

from any known British species. It was evident from the first that

it belonged to the group of Helicella caperata (Mont.), and most
collectors to whom I showed specimens were inclined to consider them
as a variety of that common species. Some examples were sent by
Mr. A. S. Kennard to the late Professor Boettger, who pronounced
them to be Helicella Ileripensis (Mab.),' but that in his opinion this

was not sjiecifically distinct from H. caperata (Mont.). Since 1907
1 have collected this shell many times in the southern counties, and
have observed no trace of an intermediate form between 11. Ileripensis

and S. caperata, although they live frequently in close proximity to

each other. Though it is with great diffidence that I venture to

differ from Dr. Boettger, I do not think we can do otherwise than

regard S. Ileripensis as a good species.

In case the accompanying illustrations are not sufficient to permit
of the separation of the two shells mentioned above, I give below
what appears to me to be tlie chief distinguishing characters of

each, though it is a much easier matter to observe these in actual

specimens than to describe them on paper.

Helicfxla capkrata (Montagu). Helicella Heripensis (Mabille).

(Figs. 12-17.) (Figs. 1-11.)

GENERAL COLOURING.

Varies greatly in colour from Usually of a creamy - brown
pure white to almost black. colour, but often pale cream,

Avith radiating markings.

Monta<>u's type has a dark band The bands above the periphery

above the periphery, visible on are always more or less inter-

all the whorls, while " at the rupted and faint, and never as

base of the shell are generally dark nor as distinct as in cer-

several small circular bands ; these tain forms of H. caperata. Bands
are frequently interrupted or beneath, numerous, seldom inter-

broken, and appear spotted". rupted, and frequently darkening
near the lip, and then ceasing

abruptly.

1 Bull. See. Zool. France, 1877, p. 304.
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Helicella caterata (Montagu). Helicella Heeipensis (Mabille).

SIZE.

Montagu gives the diunieter of JJs^uaWy hirger than IT. crqjerafa.

the sliell as " three-eightlis of an but not always so. Specimens
inch, rarely half an inch ". This from the Thames Embankment
equals 9-5-12-7 mm. The largest near Laleliam, Middlesex, do not

examples which I possess from measure more than 8 to 9 mm.
the south-east of England are, The average diameter is from
liowever, all under 10 ram. in 10 to 12 mm. It sometimes,

diameter. (In the west of Ire- however, exceeds 13mm.
land this shell attains a maximum
diameter of about 12 mm.)

SPIRE.

Spire usually distinctly raised, Spire low, and pyramidal
and somewhat conical. rather than conical.

SUTDRE.

Marked hj a distinct furrow. Less distinctlj' marked.

UMBILICUS.

Well marked, deep, and of more Narrow, until the last "whorl

or less uniform rate of increase is reached, then increasing with

tlironghout. The reflection of the remarkable rapidity. The chief

lip tends to obscure the umbilicus. superficial character of the shell.

striation.

Very strongly marked, but At a rough glance the shell

irregular and rugged when appeals to be smooth. In i-eality

examined closely. it is closely, finely, and regularly

striated in comparison witli

If. caperata.

PERISTOME.

Sharp, and not reflected, except Sharp, but more delicate than

towards the umbilicus. Furnished that of H. caperata. The in-

with a strong white internal rib. ternal rib is frequently of a flesh

colour, and is not so strongly

marked.

habitat.

More commonly met with in Hedges and grassy banks.

open and uncultivated ground Common in the autumn months
than in shady places. in certain places on the withered

stems of Sisymh'ium officinale.

upon -which its colouring renders

it great protection.

The range of this shell would appear to be confined in these islands

to southern Britain. Thanks to Mr. A. G. Stubbs—who appears to

have been the first in this country to observe the differences between
these two shells, but has not published his discovery—and Mr. A. S.

Kennard, I am able to record it liere from manv localities that I have

i
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not visited myself. Mr. C. E. Wright has also separated tlie shells,

and a number of his records are given below. The remainder are from

shells in the cabinet of Mr. E,. J. Welch, of Belfast.

SuuuEY. Addington (A. S. Kennard) ; Merrow Down (A. W.
Stelfox, 24th October, 1906); llanmore Common (A. W. S,, 24th

May, 1908).

West Kent. Luddesdown, Wrotham, Cobhani, and Erith (A. S.

Kennard).

East Kent. Canterbury (A. W. S., 14th October, 1907).

East Sdssex. Lewes (A. W. S., September, 1911).

West Sussex. Devil's Dyke (A. G. Stubbs ; also A. W. S.,

17th Februarv, 1908) ; near Dancton (A. W. S., 5th April, 1908).

South Hants. Stoner Hill, Petersfield (A. W. S., 31st ^lay. 1908).

Middlesex. Thames Embankment, near Laleham (A. W. S.,

3rd November, 1907) ; Kiver Gate, Hampton Court (A. W. S.,

16th November, 1907).

Bucks. Wendover (A. W. S., 3rd May, 1908); Stony Stratford

(C. E. Wright, 1909).

Herts. 'iXear Watford (A. W. S., 10th November, 1907).

East Suffolk. Blythburgh and Kessingland (A. S. Kennard).
South Lincoln. Ruckland, near Louth (A. S. Kennai'd).

NoRTHANTs. Biugstead, Weldon, Oaklev, and Kettering (C. E.

Wright, 1909).

Hunts. Buckden (C. E. Wright, 1909).

Cambridge. Cambridge (C. E. Wright, 1909).

Leicestershire. Market Harborough (C. E. Wright, 1909).

East Gloucester. Tredworth and other localities (A. G. Stubbs).

Pembroke. Pembroke (C. E. Wright); Tenby (J. W. Boult, 1899,

ex coll. R. J. Welch).
South-West Yorks. Pontefract (A. G. Stubbs).

South-east Yorks. Brouf;h, near Hull (J. W. Boult, 1909,

ex coll. R. J. W.).
Nokth-East Yorks. Scarborough (J. W. Boult, 1909, ex coll.

R. J. W.).

It is probable that S. Seripensis is the II. cciferata, var. Gigaxii,

of Jeffreys and other British authors, and from the description given

in tlie Fauna Earopcca Ilolluacorum Extramarinorum Prodronms (1876)
it is the H. Gigaxi of Westerlund.

In this work (p. Ill) Westerlund records H. Gigaxi as occui'ring

in " Lusitaniii, Gallia, Britann., Belgia ".

Locard ' includes twenty-three 'species' under the group of

H. Heripensis, one of which is H. Gigaxi. This latter form is stated

to be met with in southern France, while H. Heripensis is recorded
from northern and central France.

' Catalogue General des MoUusqiies vivants de France, 1882, pp. 107-11.
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NOTES ON SOME BKITISH NON-MAKINE MOLLUSCA.

By A. W. Stelfox.

Bead 12th January, 1912.

PLATE II.

1. Planorbis vorticulus, Troschel.

Ill 1908 Mr. A. S. Kennard recorded this species in a recent state

from Pevensej' in Sussex, from examples collected by the late

P. Ruiford in Pevensey Level (Proc. Malac. Soc. London, vol. viii,

p. 46). Mr. Rufford was unaware of the specific identity of these

shells, lie having considered them as P. vortex. As the exact locality

from which the shells came is unknown, !Mr. Kennard urged me to

keep a sharp look out for it when in Sussex. It was not, however,

until Septeuiber, 1911, that I was fortunate enough to meet with it.

Upon this occasion a party consisting of L. E. Adams, E. Collier,

R. J. Welch, C. E. Wright, and myself were working the district

round Lewes in East Sussex. P. vorticulus was taken by us in five

different stations, viz., in the moat of Pevensey Castle; in the

marshes east of Pevensey ; in the marshes between Pevensey

and Eastbourne; in those east of Lewes (near Stoneham Farm);
and in those north-west of Lewes, beyond the Abbey, and along

the south side of the Cockshute liiver. In all the above

stations, except the first, P. vortex occurred also, and there can be

no doubt that P. vorticulus has been passed over as the young of

/'. vortex. In most of the localities P. vorticulus was scarce, one

example occurring to about fifty of P. vortex. In its habits it rather

resembles P. fontamis than P. vortex, since it appears to be almost

confined to the extreme edge of the drains, preferring tlie grassy

margins to the open water of the centre. When this vegetation is

disturbed the shells float off, and remain upon the surface of the

water for some time. Mr. Kennard informs me that he has taken it

alive at Thorpe near Norwich, East Norfolk, and that it also occurs

in the Holoeene peat near Ely (example in Sedgwick Museum,
Cambridge). Since no illustration of this species has yet been given

in this country, Mr. Welch has kindlj^ photographed it (Fig. 22)

beside P. vortex (Fig. 23).

2. Valvata macrostoma, Steenbueh.

At my first unsuccessful attempt to obtain Planorhis vorticulus in

Pevensey Level I was compensated by finding the present species

(Kennard & Stelfox, Proc. Malac. Soc. London, vol. ix, p. 123, 1910).

Upon returning to Sussex in September, 1911, I obtained further

examples in the marshes near Stoneham Farm, east of Lewes, also in

East Sussex, and it was taken sparingly by our party in the marsh

east of Pevensey. Like Valvata piscinalis (Miill.), this species is

generally found on the bottom or sides of the drains. In the mar.sli

at Lewes I found the three British species of this genus in association,

but only in one spot. In many places F. cristata and V. piscinalis
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occurred together, in others V. cristata and V. macrostonia, whilst

in several only one species of the tliree was found. Some of the Lewes
examples are flatter in the spire than the original ones from Pevensey
Level. This form appears to be the V. depressa, Pfeilfer, of Clessiu ^

and the var. pulchella of Westerlund. In one of the latest German
works'- the name V. pulchella, Studer, is used instead of V. macrostonia,

Steeiibuch, but Mr. Kennard tells me that Studer's name is a nomen
midum. (Figs. 18-21.)

3. Paludesthina confusa (Frauenfeld), in West Sussex.

Tlirough the hamlet of Bury, which is .situated on the Arun not far

from Araberley Station, there flows a small stream. The bottom of this

is very muddy and the sides overgrown with various plants, which
are at high tides covered by the waters of the Arun backing up into

this tributar}'. Among this vegetation lives P. confusa, as well as in the

small pools remaining after the tide has subsided, along the sloping

banks of this and the Arun itself. In September, 1911, only a few
very young shells were collected in the former locality, while a single

example was taken by R. J. Welch in the Tnain river. In May, 1908,

the species was common in the tributary stream, when it was
discovered by Mr. C. P. Harrington and myself. In the Arun at this

point Neritina JluviatiUs and a stunted and eroded form of Vivipara

vivipara occur, while the marshes are chiefly remarkable for the

absence of Paludestrina Jenhinsi, one of the characteristic species of

those near Lewes, Eastbourne, and liye.

4. Vertigo Moclinsiana (Dupuy), in Surrey.

When collecting between llaslemere and Godalming in October,

1907, I found a colony of this somewhat local species close to the

main road. The locality is not far from Witley, and is a marshy spot

beside the small stream which flows from Lea Park through a series

of ponds maiked upon the Ordnance ^lap as Hammer Ponds. On
a second visit in March, 1909, the shell was aiiain taken, while
V. antivertigo occurred with it and V. aubstriata and V. pygmcea not

far away. Upon my last visit in September', 1911, when I was
accompanied by Messrs. C. E. Wright and R. J. Welch, no trace of

any Vertigoes were to be seen in the locality. Perhaps the severe

drought had something to do with their disappearance. I may add
that in the stream close by a very dwarf form of Anodonta cygnea was
found living in 6 inches of water. The locality is one which would
well repay further work.

DESCRIPTION OF PLATE II.

Figures 18-23 are magnified 1"25 diameters ; the remainder are natural size.

Fig.

1. HeliccUa Heripensis (Mab.). Devil's Dyke, near Brighton, West Sussex.
2. ,, ,, Canterbury, East Kent.
S. ,, ,, Lewes, East Sussex.

' Deutsche Excursions—Molhislien-Fmina, 1876, p. 307, fig. 167.
- T>ie Silsswasserfauna Deutscldands, Heft xix ; MoUusca, J. Tliiele (1909)

p. 29, fig. 68.
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HeUcella Heripcnsis (Mab. Eastbourne, East Sussex.

Stoner Hill, near Petersfiekl, South Hants.
Laleham, Middlesex.
Cambridge.
liingstead, Nortliants.

Market Harborough, Leicestershire.

Brough, near Hull, South-East Yorks.

Oakley, Northants.
Devil's Dyke, near Brighton, West Sussex.

Bignor, West Sussex.
]3uckden, Hunts.
Horn Head, West Donegal.

Stradbally, Dingle Peninsula, South Kerry.

Marshes near Lewes, East Sussex.

Marshes near Lewes, East Sussex.

Marshes near Eastbourne, East Sussex.

Marshes near Lewes, East Sussex.

Planorbis vorticulus, Troschel. Marshes near Lewes, East Sussex.

P. vortex (Linn.). Marshes near Lewes, East Sussex.

The uppermost of the four specimens shown in Fig. 10 is an immature shell,

which has the somewhat sharp peripheral keel characteristic of juvenile

examples of H. Hcripensis.

Figs. 15, 16, and 17 I'epresent the large Western Irish form of H. caperatn.

The lowest examples given in Figs. 19 and 21 are juveniles, which may be

comj)ared with specimens of V. cristata of equal diameter. The shells shown
in Figs. 18, 19, and 21 were all taken in the same habitat.

Yah

caperata (Mont.)

ata cristata, Miill.

V. macrostoma, Steenbuch.

T'. piscinalis, Miill.
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ON THE OCCUEEENCE OF PUPISOMA IN SOUTH AFEICA.

By Hknry C. Burnop.

Read 12th January, 1912.

Through the generosity of Mr. J. H. Ponsonby in placing at my
disposal for study and comparison every specimen of Pupisoma in iiis

collection, I have been enabled to identify two representatives of

the genus in South Africa; and through the kindness of Mr. H.
Suter and Dr. H. A. Pilsbrj- in checking and contirming ray tentative

conclusions, 1 am able to publish the results of my investigation.

1. PCTPISOMA ORCULA. (BeUS.).^

Originally described from India, this species is widely distributed

through South Africa, specimens having been examined by me from
Port Elizabeth (Crawford, per Ponsonby), Grahamstown (Farquliar),

Pretoria (Connolly), Victoria Falls, Zambesi (Warren and Connolly),

and the following localities in Natal: Richmond (Wakefield and
Cooper), Karkloof (Taynton and Burnup), Maritzburg, Edendale,
Dargle, and Ntimbankulu, Mid-Illovo (Burnup).

Under a strong lens fine, undulating, spiral striae may be seen in

the spaces between the oblique costulate growth-lines, especiallv on
the base, a feature not recorded in Benson's original description.

Tliis is not confined to the South African specimens, but has also

been observed in the examples from India, Java, and Japan that

I have examined.
In Natal the shells are found on the trunks, branches, and leaves

of Cusso7iia and other native shrubs and trees in woods, as well as

on orange- and apple-trees in orchards. Mr. Wakefield, of Richmond,
attributes to these snails a beneficial influence in the matter of

clearing orange-trees of scale, but I have not been able to obtain

further confirmative evidence on the subject. Sometimes a distinct

varix, showing a former resting-place, is formed upon the shell.

It is difficult to decide in these minute, thin-lipped shells when
maturity has been reached ; therefore to record average dimensions
of the shells measured would be misleading. I have, however, chosen
a few shells which seem mature, and hereunder give their dimensions

—
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The ratio of height to Avidth sliows, as is substantiated by further

measiireuients taken but not recorded here, that in the Liter stages

of development the shells are proportionately high for their width.

A remarkable shell, much larger than any other that I have
examined, local or foreign, collected by Major Connolly at Victoria

Falls, measures 2-8 mm. high and 2"5 mm. wide, the ratio of height

to width being 112 to 100. It has 4-k whorls.

Eoth this species and the following are ovoviviparous, many of the

specimens examined containing one young mollusc furnished with
a shell, and some few containing two, one much larger than the

other.

Mr. H. Suter and Dr. H. A. Pilsbry concur in fhe determination

of this form.

2. PUPISOMA Japonicum, Pils.'

T have not received specimens of this species from anj- of my
South African correspondents, but have mj'self collected it at Maritz-

burg, Edendale, Karkloof, and Xtimbankulu, Natal; commensal
with P. orcula on indigenous trees and shrubs. The following are

some of the measurements that I have taken of apparently mature
specimens :

—
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ANNUAL GENERAL MEETING.
Friday, 9th Februakv, 1912.

K. BuLLEN Newton, F.G.S., President, in the Chair.

Mr. R. H. Burno ami Mr. A. S. Kennard were appointed scrutineers.

The following report was read :

—

"Your Council, in presenting their nineteenth Annual Report, are

able again to record a year of progress.

"During that period thirteen new members have been elected,

while death has removed two of our old ones, namely, Miss Mary
Lodder and Mr. Robert Cairns.

"The membership of the Society on December 31, 1911, stood as

follows :

—

Ordinary members ....... 70
Corresponding members ...... 90

Total . 160

an increase of eleven as compared with the preceding j-ear.

" The financial condition of the Society shows an improvement,
partly through the increase of membership and partly on account ol

the increased price of the ' Proceedings '. The current account

consequently has a credit balance of £9 6s. 3d. The special fund,

created three years ago, and which last year was transferred to the

current account, lias been resuscitated. This was made possible by

a donation from a member, and this fund now has £12 7s. standing

to its credit. Moreover, the Society still holds the sum of £50
invested in Metropolitan 2^ per cent stock.

"During the j'ear 1911 the usual three parts of the ' Proceedings'

have been issued, forming the second half of Vol. IX. They contain

149 pages, illustrated with 4 plates and 53 text-figures.
" The following gentlemen have very kindly contributed towards

the cost of the illustrations or have supplied drawings or photographs

for the plates and text-figures : H. H, Bloomer, Rev. A. H. Cooke,

Lieut. -Col. H. H. Godwin-Austen, R. BuUen Newton, Major A. J.

Peile, H. B. Preston, E. A. Smith, G. B. Sowerby, and E. R. Sykes.

It is onlj^ through such liberal assistance that it is possible to illustrate

the ' Proceedings ' so fully.

"Further, the thanks of the Society are especially due to the Council

of the Linnean Society', through whose kindness it has been permitted,

as in former years, to hold its meetings in Eurlingtou House."

On the motion of the Rev. E. W. Bowell, seconded by Mr. C. P.

Crick, the above was adopted as the Annual Report of the Society.

The following were elected as Officers and Council for 1912 :
—

President.—R. Bullen Kewton, F.G.S.
rice-Preside7its.—\\QV. A. H. Cooke, M.A., F.Z.S. ; G. C. Crick.

F.G.S. ; Rev. Professor H. M. Gwatkin, D.D. ; B. B. Woodward,
F.L.S.

Treasurer.— J. H. Ponsonby, F.Z.S. , 15 Chesham Place, London, S.W
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Secretary.— (j. K. Gude, F.Z.S., 45 West Hill Road, Wandsworth,
London, S.W.
Editor—E. A. Smith, I.S.O., F.Z.S., Natural History Museum,

Cromwell Road, London, S.W.
Other Members of Council.—Hex. E. W. Bowell, M.A. ; llev. \l.

Ashiugton Bullen, B.A., F.L.8. ; H. B. Preston, F.Z.S. ; H. 0. N.
Shaw, F.Z.S. ; E. B. Sykes, B.A. ; J. R. Le B. Tomlin, M.A., F.E.S.

On the motion of Mr. C. P. Crick, seconded by Mr. B. H. Burne,

a vote of thanks was passed to the Retiring Officers and Members of

tlie Council, and to the Auditors and Scrutineers.

ORDINAEY MEETING.
Friday, Qth February, 1912.

R. Bullen Newton, F.G.S., President, in the Chair.

The President delivered his annual address, entitled " On the

Lower Tertiary Mollusca of the Fayum Province of Egypt", which
was illustrated by some of the shells mentioned, including the types

of several new species. Afterwards numerous views of the district in

question, kindly provided by Dr. C. W. Andrews, were thrown on
the screen.

On the motion of Mr. B. B. Woodward, seconded by Mr. C. P.

Crick, a vote of thanks was passed to the President for his address,

and he was asked to permit it being printed in extenso. Dr. Andrews,
Avho had been in charge of the expedition and who brought the

fossils home, made some interesting observations.

ORDINARY MEETING.
Friday, Sth March, 1912.

R. Bullen Newton, F.G.S., President, in the Chair.

^Fr. H. C. Mapier was elected a member of the Society.

The following communications were read :
—

1. "The Distribution and Habits of Alopia, a sub-genus of

Clausilia." By the Rev. A. H. Cooke, M.A., F.Z.S.

2. " A Synopsis of the Recent and Tertiary Land and Freshwater
Mollusca of the Californian Province." By H. Hannibal.

3. "Note on the existence of two editions of Ferussac's Tableaux
Systeniatiqiies.''^ By M. Conolly.

4. "Note on Pleurotoma {Clionella) hipartita, Smith." By E. A.
Smith, I.S.O.

The Rev, A. H. Cooke exhibited ten specimens of Eremina
desertorum, forming part of a collection of forty taken by him
near Cairo in 1904, which had been placed in a tin box and
kept Avithout food until January last, when it was found that ten
individuals were still alive ; they were supplied with lettuce leaves
which, however, they would not touch, whereas some desert sand
was greedily devoured by them. Of these ten specimens seven had
since died, but the other three were still alive.
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Mr. A. S. Kenuard exhibited a fragmentary valve of Unto bafants,

Lam., from the Pleistocene of Swanscorabe, a species not hitherto

recorded from these Islands. Two other specimens had been forwarded
by him to Dr. Haas of Frankfurt a/M., who confirmed tlie specific

determination.

OEDINAEY MEETING.

Fridat, 12tii April, 1912.

R. BULLEN Newton, F.G.S., President, in the Chair.

Mr. E. W. Vredenburg was elected a member of the (Society.

The following communications were read :

—

1. "The genus Dosinia and its subdivisions." By A. J. Julves-

Browne, F.R.S., F.G.S.

2. " On the generic name to be applied to the Venus islaiulica,

Linn." By E. A. Smith, I.S.O.

3. " Note on Lapparia Parhi, Suter." By Henry Suter.

4. " Characters of three new species of freshwater sliells from

Uruguay" and " Descriiitions of five new species of Limicolaria from

Britisli East Africa". By H. B. Preston, F.Z.S.

Tlie Rev. li. Ashington BuUen exhibited a series of living niollusca

collected by him in the island of Grand Canary, compi'ising Euparypha
Grasseti, Hclicella monilifera, Curacollina Farryi, and Folliciihis

folliculiis ; a piece of limestone rock containing Zonitoides mtmiscnlus,

from the Upper Pliocene, Warwick, Bermuda; and, on behalf of

Miss Dorothy Bate, Pleistocene cave shells from Mallorca and

Minorca.
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OBITUARY NOTICES.

Bv the death of Colonel Kichard Henry Beddome, F.L.S., this Society

has lost one of its original members. As a conchologist he was
particularly distinguished among those who collected in Peninsular

India. For twenty-five years he was in the Forest Department,
having been appointed to it in 1857 by Dr. Cleghorn, Conservator,

Captain Beddome being his chief assistant, and for twenty-two years

he was the superintendent. His departmental tours gave him
splendid opportunities for collecting in many branches of Natural
History in the then little-known hill ranges and forests of Central

and Southern India, opportunities of which he took the fullest

advantage, as shown by the number of new species he discovered,

not only of the land moUusca but of mammals and reptiles, and by
valuable notes respecting their geographical distribution, whicli led to

association with Dr. W. T. Blanford, Dr. T. C. Jerdon, and many
other naturalists working in that part of India.

Colonel Beddome, however, was essentially a botanist, and in the

study of the flora of Southern India he devoted the best days of his

life, the result of which was the publication of quite a series of

valuable works containing figures of numberless species, the drawings
being executed with great fidelity by the native draughtsmen he had
trained to the work.

Some of his botanical publications are as follow :

—

Trees of the Madras Presidency, 1863; Flora Sylvatica fur

Southern India, 1869-73; Ferns of Southern India, 1873; Ferns of
British India, 1876; Forester'' s Manual of Botany for Southern India,

1869-74; Icones Plantarum Indies Orientalis, 1874; Handbook of the

Ferns of British India, Ceylon, and the Malay Peninsula, 1883
(Supplement, 1892).

On Beptilia and Batrachians he wrote no less than fifteen papers,

most valuable contributions to their study.

The following is a complete list of his papers on Mollusca :
—

1. "Descriptions of some new Operculated Land-shells from Southern India
and Ceylon," 1875.

2. " Descriptions of Land-shells from the Island of Koror, Pelew Group," 1889.
3. "Descriptions of some new Land-shells from the Indian Region," 1891.
4. " Notes on Indian and Ceylonese species of Glessula,^^ 1906.
5. "Descriptions of Labijrinthus ciiclausus and Neocyclotus Belli, n.spp.,

from Colombia," 1908.

In conjunction with myself

—

6. "New species of Cyclophorus and a Spiraculum from the Khasi and Naga
Hills, Assam."

Beddome formed a fine collection of land shells from India and
other parts of the worhl, among which the operculates, especially the
minute forms, were, I think, his favourites.

I feel this notice is late in its appearance, but had it come out
earlier I could not have put on record, which I do with considerable
pleasure, and it will I am sure be shared by the fellows of this

Society, that all the Indian types and rarer Indian species in the
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Eeddome Collection will find a resting-place in the Katural History

Museum alon2;side species found by Eenson, many made by Henry
and William Blauford, Theobald, myself, and others. This will make
the collection from India and adjacent countries almost complete and
wonderfully rich in types. For this generous gift we have to thank

his widow, who, having a deep interest in what it took hours and

hours of her husband's life to bring together, desired to see it placed

where it would be most appreciated and helpful to those engaged

in malacological and conchological investigations. This is quite

what Colonel Beddome would have desired, for I know that in the

preparation of the Mollusca volume of the " Fauna of British India"

Beddome placed his collection at the disposal of Dr. Blanford and

assisted him in every way.
Colonel Beddome's death on the 23rd February, 1911, was sudden

and quite unexpected by his conchological friends. He attended the

Council Meeting of this Society on 2()th January, and I met him just

before it began, and we talked over a new species of Oxytes he

had just received from Burma and which is now named after him.

He was the eldest son of Richard Boswell Brandon Beddome, solicitor,

of Clapham Common, S.AV., and was born 12th May, 1830, so was
in his 81st year. He was educated at Charterhouse School, and

Hart's Army List gives the following dates of his commissions

:

Ensign 20th January, 1848; Lieutenant 15th November, 1853;

Captain 18th February, 1861; Major 20th January, 1868; Lieut.-

Colouel 20th January, 1874; Colonel 20th January, 1879. I have

been able to glean that he first studied for the legal profession,

but he could not get interested in it, and, preferring a life abroad,

entered the Army in the Hon. East India Company's service.

Obtaining a direct cadetship, and going out to India, he joined the

42nd Madras Native Infantry, and was with that regiment at

Jabbalpur in 1856, being at that time Quartermaster and Interpreter

of the regiment ; from there he went to Secunderabad, and soon after

his arrival at this station, about the end of the year 1856, he was
appointed to the Madras Forest Department, and never again rejoined

his regiment.

H. H. GoDWIN-AuSTEN.
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NOTES.

Note on the kxistenck of two editions of Ferussac's Tableaux
< Si'STEJrATiQUES. (Read 8fh March, 1912.)—It does not appear to be

generally known that there were in 1821 two printings of what, from

[
the pagination, may be called parts ii and iii of the above work. I have

only examined two copies, one in the Natural History Museum, South
Kensington, and the other in the Jenyns Library, Bath Literary and

f
Scientitic Institute.

I The first page of part ii, in each case, is inscribed :
" Tableau

I Systematique/de la Famille/des Limaces, Zimaces, / servant de Supple-

: ment provisoire / a notre Histoire naturelle de ces Animaux. / (Voyez
i page 21 et suivantes de notre ouvrage.)/" In the South Kensington
•copy, however, the date which follows is "Janvier 1821 ", while in the

;

Bath one it is " Juin 1821 ".

I

The ensuing twenty-eight pages of this part are alike in each copy, but in
' the following part, " Tableau Systematique / de la Famille / des Limacons,
i Cochlece /," occurs what must be a fruitful source of confusion to reference

hunters. On p. 3 of the January printing is an " Avertissement ", which
• occupies four pages, and p. 7 commences with " Observations Generales

t sur la Famille ". The work thus runs on to p. 114, and concludes with

a " Re'capitulation des espfeces mentionnees " and " Liste des Espfeces

. . . . que nous n'avons pas vues ".

i In the June printing of part iii, " Tableau . . . des Limacons,"

i the "Avertissement" is omitted, and the "Observations Generales"
' begin on p. 3, with the result* that from this point to the end of the

volume each page bears a number lower by four than the corresponding
' page in the January print, and the final " Recapitulation " appears on

p. 110 instead of p. 114. There is also one extra page, 111, containing
: a " Table des Matieres ", in which references are correctly made to the

pages as they are numbered in this printing, but it is noteworthy that

: on p. 67, in the list of corrections and additions, the altered numbering

;
has escaped notice, so that each correction is referred to a page foiu-

later than should be the case, as if the pagination were the same as in

the earlier printing.

Since the above was written, Mr. Gude has informed me that

his own copy of the Tableaux, as well as that in the library of the

Zoological Society, agrees with the Bath edition.

M. COXNOLLY.

^^ote on Pi.eurotoma {Clionella) bipartita, Smith. {Read
8th March, 1912.)—Dr. Herman Strebelhas very kindly called my attention

to some confusion attaching to this South African species. It has arisen

from a typographical error ; bipartita should have been printed tripartita.

A reference to the description at once shows this, since it is stated that

the whorls are divided into three parts. This description was published

in 1877, but the previous year Weinkauff'described this shell as P?e?/ro<o?Ha

{Clavatulu) tripartita, E. Smith, from specimens received from Mr. G. B.

Sowerby, who doubtless had named his shells from the British Museum
collection, where the tablet was labelled tripartita, Smith, although at

the time the description had not l»een published.
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The synonymy of the species is as follows :

—

Clioxella tripartita (Weinkaviflf).

1876. Pleurotoma {Clavatula) tripartita (E. Smith, MSS.), TVeiukauflf,

Conchyl. Cab., p. 120, pi. xxvi, figs. 12, 13.

1877. P. {Ciionella) hipartita (typographical error for tripartita), Smith,

Ann. Mag. Nat. Hist., 1877, vol. xix, p. 500.

18S4. Clavatula {Ciionella) bipartita, Smith : Tryou, Man. Concb.,

vol. vi, p. 234.

1884. C. {Perrona) obesa, Reeve : Tryon (partirn), op. cit., p. 232, pi. viii,

fig- 4.

1892. Pleurotoma {Ciionella) bipartita. Smith: Sowerby, Marine Shells

of South Africa, p. 6, pi. iv, fig. 83.

1904. Ciionella bipartita, Smith, Journ. Malac, vol. xi, p. 22.

Neither of the figures quoted above is of much use. That in The

Marine Shells of South Africa is simply a caricature, and that in

Weinkauft's work is not much better, since it does not show the bipartite

feature of the whorls.

With regard to the relationship of Pleurotoma obesa of Reeve to this

species, as suggested by Tryon, I would merely repeat Mr. Sowerbys
observation that " it is quite unlike it, and certainly belongs to a diflereut

section of the genus ", namely Perrona.
E. A. Smith.

Ox THE OCCCREEXCE OF PiSIDIUM ITlBEnyiCVM IX SorTHERX SwEDEX
{Read lith April, 1912.)—This species was described by AVesterlund in

1894 from specimens found by Dr. R. F. Scharflf in Lough Nagarriva,

about 4 miles north of Glengarrif, just over the boimdary in co. Kerry.

A few years later it was taken by Mr. Stelfox in Lough Namaddra and
another small unnamed tarn, both close to Lough Nagarriva but within
the CO. Cork boundary.
More recently I identified the species among specimens sent by
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Mr. Stelfox from Lough Gowlanagower, on Inishbofin, West Galway, and

a few weeks ago found a single valve attached to a caddis-case from Lough

Tallanafrankagh, iSouth Galway, sent by Mr. R. A. Phillips.

Whether the species belonged to the Lusitanian group, like the Kerry

slug {Geomalacus), or was of boreal origin, was in doubt till a few days ago,

when I received from Dr. Nils H. Odhner, of the Riksmuseum, Stockholm,

a quantity from South Sweden.
Dr. Odimer's specimens came from the Takern See, Ostergotland, to the

east of Omberg, and close to the Wetter See. They occurred abundantly

in an area of a square metre and at about one metre in depth, amongst

Ckara, in company with P. subtnmcatum , P. Casertcamm, P. mtidurn,

P. milium, and P. LiUjehorgii.
B. B. Woodward.

XoTE o.v Lapparia Parki. {Read V2th April, 1912.)—Being

occupied with examining the type-specimens of the Tertiary fossils of

New Zealand, which were used by the late Captain Hutton when writing

hi.s Catalogue of the Tertiary Mollusca of Sew Zealand, 1873, I had before

me, a short time ago, his Voluta {Lyria) corruqata {Cat. Tert. Moll., p. 7).

The specimen being devoid of the protoconch, the curator of the Canterbury

Museum most kindly allowed me to examine a specimen with this part of

the shell in perfect condition. I was surprised to find a vei-y distinct

caricelloid pullus, and this at once reminded me of the immature shells

I described and figured in these Proceedings (vol. vii, p. 207, pi. xviii,

figs. 1, 2, 1907), under the name oi Lapparia Parki. I now consider them

to be absolutely identical with Lapparia corrugata, Hutton, and my name
therefore falls into synonymy of Mutton's species.

H. SUTER.
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P R E S r D E N T I A L ADD U ESS.

{Delivered 9th February, 1912.)

ON THE LOWER TEETIARY MOLLUSCA OF THE FAYUM
PROVINCE OF EGYPT.

1

By 11. BuLi.KN IS^Ewrox, F.G.S.

PLATES HI AND IV.

I. Introduction.

II. On the Geological Age of the Jebel el Qatrani Deposits.

III. The Lutetian MoUusca of the Fayum, with list of species, as mono-
graphed by Dr. Oppenheim.

IV. Observations on some new, or otherwise interesting, Gastropoda from

the Eocene deposits of the Fayum. '

V. Literature. I
VI. Index to the Genera and Sijecies of the MoUusca. I

I, Introductiox.

In recent years the Fayum Province of Egypt lias been the scene of

some remarkable paloeontological discoveries which have brought to

light an entirely new vertebrate fauna, consisting of mammals, birds,

reptiles, and fishes, that had their existence during the Eocene stiige

of Lower Tertiary times. These interesting remains were collected

by Mr. H. J. L. Beadnell, F.G.S., when, as an officer of the Geological

Survey of Egvpt, he was investigating the structure of the region, as

well as by Dr. C. W. Andrews, F.B.S.,^ of the British Museum, the

latter having also fully described them in an elaborate memoir pub-

lished by the Trustees of the British Museum. For the stratigraphical

knowledge of this subject, however, we are mainly indebted to

Mr. Beadnell,^ who has written a complete history of the beds in

which these animals were found, with a review of all previous

opinions upon the subject.

But besides these relics of a vertebrate fauna, the same rocks of the

Fayum have yielded a large number of invertebrate remains which

are of immense interest and claim an equal scientific importance, since

they constitute a material part of tlie faunistic characters of that

area of Egypt. Such fossils, belonging to all groups of the invertebrata,

have been known to palaeontologists for many years ;
but by far

the most numerously represented are the ^lollusca, particularly the

Pelecypoda and Gastropoda, the Scaphopoda and Cephalopoda being

comparatively seldom found. The chief authorities on the Lower

Tertiary MoUusca of the Fayum include the names of the late

Professor Mayer-Eymar, M, Cossmann, Dr. Blanckenhorn, and Dr. Paul

Oppenheim.

^ Published by permission of the Trustees of the British Museum.
- A Descrvptive Catalogue of the Tertiary Vertcbrata of the Fayum, Egypt, 1906.
'^ The Topography and Geology of the Fayum Province of Egypt. Survey

Dept., Egypt '(Cairo), 1905.
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Before proceeding further, however, it will be necessary to refer

briefly to the stratigraphical features of the district under consideration,

which have been so ably described by Mr. Beadnell. From his memoir
we gather that the Fayura is one of the great depressions of the

Libyan Desert, being of circular contour and comprising about 12,000
square kilometres; it lies some fifty miles south-west of Cairo and
immediately west of that part of the Nile Valley which is between
Kafr el Ayat and Feslin, The more southern and western portions

include Wadi Muela, Wadi llayan, and Gar el Gehannem ; the

northern boundary being a range of hills known as Jebel el Qatrani.

Mr. Beadnell divides the region into cultivated land, lake, and desert.

The main part of the ' cultivated land ' is in the eastern half of the

depression, where the villages mostly abound. Like the Nile Valley

itself, the soil here is of alluvial character, being nourished by
a complete system of irrigation which emanates from the Nile through
the mitural canal of Bahr Yusef and its many offshoots, and so

furnishing the area with an abundant water supply, many of the

streams ultimately draining into Birket el Qurun. This latter,

situated to the north-west of tlie cultivated land, forms the 'lake'

area of the province, being a large sheet of brackish water, with
a nearly east and west axis of 40 kilometres and a maximum breadth
of 10 kilometres; it forms the lowest part of the depression. This

lake, in Post-Tertiary and early historical times, must have been far

more extensive than now obtains, as lacustrine deposits can be traced

over wide areas of what is now desert country. It is supposed to

represent all that remains of the ancient Lake Moeris when its

waters, according to Mr. Beadnell, must have covered an area ten

times the size of that occupied by Biiket el Qurun at the present day.

The ' desert ' country of the Fayum may be said to surround the

lake and cultivated lands. This is the region of greatest antiquity,

being formed of Lower Tertiary rocks belonging to the Middle and
Upper Eocene Series, which have yielded the vertebrate and invertebrate

fossils as well as large masses of silicified tree remains. It is in the

escarpment area between the northern shores of Birket el Qurun and
Jebel el Qatrani that the chief fossiliferous tract occurs. Speaking,

generally, the strata of the Fayum are of a purely sedimentary
character, consisting of limestones, marls, clays, sandstones, etc.,

which vary greatly in hardness and durability, the beds being nearly

horizontal or with only a slight northerly dip. Igneous rocks are

sometimes present, but they are regarded as having originated, more
or less, from local lava-flows. The stratigraphical sequence is given
as ]\Iiddle Eocene, Upper Eocene, Oligocene, Pliocene, Post-Pliocene,

and Recent. Certain igneous rocks referred to as intercalated basalts

occur between the topmost Eocene and the Oligocene, which are

considered to represent an arbitrary demarcation separating those two
fi>rniations. Further divisions have been recognized in these strata.

The ^riddle Eocene or Lutetian of European nomenclature is divided
by Mr. Beadnell into four groups. The first or oldest, at the base, are

termed the Wadi Ratjan Series, containing marine shells and
NnmmnJifes Gizehensis, and which occur at AVadi Muela, AVadi Bayan,
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aud Gar el Gehannera. These are succeeded by the Ravine Series,

also of mariue character, with niollusca, fish, aud cetacean remains,

tbriuing the valleys of El Bats and El Wadi, which stretch eastwards

towards the Nile Valley, then uorthwards to Tamia, coustituting as

well the basal rocks of the island (Geziret el Qorn) on Birket elQurun,

theu extending westwards to Gar el Gehannem. Tlie third gronp is

the Birket el Qurun Series, with marine shells and cetacea, whicli are

developed in the south-eastern regions of the Fayum (Qalamsha) and

along its eastern sides to the northern confines of the cultivated area

(Tamia, etc.) ; they also form part of the rock structure of the island

on Birket el Qurun, as well as the Gar el Gehannem in the west.

These beds are followed by the Qasr el Sagha Series, containing land

and marine vertebrates as well as numerous shells (Carolia, etc.),

mostly marine, but with occasional fluviatile forms [Lanistes), the

whole fauna giving evidence of estuarine conditions prevailing during

the deposition of the beds. This series is mostly found in the

northern areas of the Fayum as well as at Gar el Gehannem, the best

development forming the cliff escarpments overlooking the Birket el

Qurun.
The different ' series ' of beds here enumerated belong to the

^lokattam or Parisian rocks, the lower of which, comprising the Rayan,

the llavine, and the Birket el Qurun, being bracketed as Lower
^lokattam, while the Qasr el Sagha Series is referred to as the Upper
.Mokattam. Above these occur the Upper Eocene or Bartonian rocks,

which are developed among the escarpments of the northern part of

the depression to Jebel el Qatrani. The lower part of this series

contains quantities of silicitied woods, remains of land animals,

crocodiles, tortoises, etc., while the upper part shows an assemblage

of mollusca of marine and freshwater habits, such as Unio, Zanistes,

Pleurotoma, Turritella, etc., a repetition of the estuarine or fluvio-

marine features noticeable in the older series of the Qasr el Sagha.

The whole of the Bartonian is capped by the basalt, beyond the

boundary of which the Oligocene rocks are thought to occur, although

strata of that age have not been palseontologically determined as being

present within the actual confines of the Fayum. The Miocene

formation is entirely absent, although known at Mogara, some
100 kilometres in a north-westerly direction from the Fayum, as well

as at localities eastward of Cairo. Certain gravel terraces on the

nuith-east of the region have been referred to the Pliocene epoch, as

well as some sandy beds at Sidmant el Jebel and Qalamsha on the

south-east boundary of the depression, where the well-known Pliocene

ostreiform shell occurs, Alectryonia cucnllafa. The Post-Pliocene and

Recent deposits are fiund covering the cultivated lands and the north

and west of Birket el Qurun. They contain freshwater mollusca

comparable to forms found in tlie Nile and other African waters,

which include Lanistes carinatus, Olivier, sp., Viviparus nnicolor,

Olivier, sp., (;tc.

The whole of the divisions may be epitomized as follows in the

succeeding table :

—
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11. O.N' TUE Geological Age of the Jebel el Qatkaxi Deposits.

Siuce the pablicatiou of Mr. BeailnelTs principal memoir on the

Fayuni, some criticisms have arisen as to the liorizons determined of

oortain of the beds forming the Lower Tertiary rocks. jS^o objection

lias been raised to accepting as Middle Eocene or Lutetian tlie tliree

'

lowest groups of the Fayum succession, viz. the Wadi Rayan, Ravine,

and lUrket el Qurun Series. The Qasr el Sagha Beds, which follow >

next in ascending order and which undoiibtedh* belong also to the

Lutetian (Upper Mokattam) stage of the Eocene period, as hitherto

advocated by all geologists who have studied them, have quite

recently been regarded as of Upper Eocene age by Dr. Dacque ^ in

a memoir on some fossil tortoises from Egypt, in connexion with

whicli it should be mentioned that the Upper Mokattam rocks of

Egypt had a short time previously been considered by Dr. Emile

Haug- as representing the Auversian stage of the Eocene of Europe,

Avhich is the lowest part of the Bartonian.

Some conflicting views have been, likewise, published as to the

proper place in stratigraphy of the Jebel el Qatraid or Fluvio-marine

Series, which Mr. Beadnell, Dr. Blanckenhorn, and otliers assume to

be Bartonian or Upper Eocene. To properly understand the discussion

it is necessary to glance briefly at the literature dealing with this

question, but previously it may be well to explain that the geological

explorations of the Fayum were commenced by Mr. Beadnell in 1898,

although he published no views thereon until 1901. During that

period, however, Mr. Beadnell was making valuable collections of

fossils, chiefly invertebrates, the majority of which were ultimately

forwarded to the British Museum for determination, although prior to

this they had been subjected to examination by Dr. Blanckenhorn,

especially some moUuscan remains of estuai'ine character which

had been obtained from the Jebel el Qatrani Series, high up above

the vertebrate remains occurring near the base of the section.

Dr. Blanckenhorn, with the assistance of Dr. Oppenheim, was able

to recognize among these specimens certain forms of Gastropods,

which were characteristic of the ' Beauchamp Sands' of the Paris

Basin and therefore of Bartonian or Upper Eocene age, lience they

were regarded as belonging to that liorizon and duly published as such

in the year 1900.^

Almost simultaneously with the appearance of this first account of

the Jebel el Qatrani Beds and their mollusca, Mr. Beadnell placed

a paper before the Geological Congress at Paris, which was published

in li'Ol, on the geology of the ^ile and the Libyan Desert,* in

which reference was made to the geological structure of the Fayum.

1 Geol. Pal. Abhandl. [Koken], N.S., vol. x, pt. iv, pp. 61, 1912.
" Traite de G^ologie, 1911, pt. ii, p. 1503.
•' " Neues zur Geologic unci Palaeontologie Aegyptens.—Das Palaeogen ; Das

Eocan" : Zeitsch. Deutsch. Geol. Ges., vol. lii, p. 456, 1900.
• '

' Deeouvertes Geologiques Kecentes dans la vallee du Nil et le Desert

Libyen" : Congres Geol. Intern. [Paris], 1901, fasc. ii, pp. 858-61. An
English translation of this account was privately published in London in

the same year.
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He pointed out that the Upper Mokattam rocks of that region were

succeeded in its northern part by a series of beds over 200 metres

in thickness, which resembled a fluvio-marine area similar to the

Oligocene of Hampshire in England. He also referred to the Upper
Eocene age of the deposits as determined by Dr. Blanckenhorn from

a study of the shells collected by himself. This was rapidly followed

by Mr. Beadnell's^ English abstract of the French memoir in which

the beds in question were provisionally assigned to the Oligocene. At
the end of the same year (1901) Mr. lieadnell- definitely recognized

these rocks as the ' Fluvio-marine Series (Jebel el Qatrani Beds) ', their

age being given as Upper Eocene for the deposits below the basalts,

and for those above the basalts, where onlj- silicifled woods occurred,

a Lower Oligocene horizon was suggested.

In a later work by Dr. Blanckenhorn ^ on the stratigraphy of

Egvpt, reference is again made to the estnarine shells of the Jebel

el Qatrani Series, found below the basalts, which he still regarded

as indicative of an Upper Eocene age. Allusion was also made to

the occurrence of Lower Oligocene mollusca, outside the Fayum
area, between Birket el Qurun and Wadi Natrun, quoting such forms

as Cerithinm conjuncUwi, Deshayes, and Melania Nysti, Nyst,

belonging to the " Sables de Fontainebleau " of France, and therefore

of Stampian age. When we come to Mr. Beadnell's chief memoir*
these particular beds beneath the basalts are similarly regarded as

Upper Eocene, although in addition determined as Bartonian, the

same geological views being also adopted by Dr. C. W. Andrews^
in his monograph on the fossil vertebrates from the Fayum.
Succeeding this Dr. Oppenheim's important monograph ^ on the

older Tertiary mollusca of Egypt was published, in which the fluvio-

marine Gastropods previously referred to by Dr. Blanckenhorn as

from the Jebel el Qatrani Series were noticed as belonging to the

Upper Eocene or Lower Oligocene.

Soon after the publication of this last work Professor Ch. Deperet

'

questioned the Bartonian horizon of the vertebrates occurring near

the base of the Jebel el Qatrani Series. He claimed that the relation-

ship existing between Ancodon Gorringei of Andrews and Beadnell,

and his Brachyodus Cluai from the Sannoisian-Stampian division of

^ "On some recent Geological Discoveries in the Nile Valley and Libyan
Desert" : Geol. Mag., 1901, p. 27.

" "The Fayum Depression: a preliminary notice of the geology of a district

in Egypt containing a new Paleogene vertebrate Fauna": Geol. Mag.,

1901, pp. 544-5.
^ " Neue geologisch-stratigraphische Beobacbtungen in Aegypten" : Sitz. Akad.

Wiss. Miincben, vol. xxxii, p. 400, 1903.
* The Topography and Geology of the Fayum Province of Egypt, Survey

Dept., Egypt,' 1905, p. 53.
° A Descriptive Catalogue of the Tertiary Vertehrata of the Fayum, Egypt,

1906, pp. viii, ix of Introduction.
® " Zur Kenntniss alttertiarer Faunen in Aegypten "

: Palaeontographica,

vol. XXX, pt. iii, fasc. 2, pp. 278, 282, 284, 1906.
" Sur I'age des couches a Palaomastodon du Fayoum "

: Bull. Soc. geol.

France, ser. iv, vol. vii, pp. 193, 194, 1907.
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the Oligocene of Spain, would be in favour of a similar age for tlie

Palceomastodon and associated vertebrates of the Fayum.
Such views, liowever, have been objected to by Dr. Oppenheim,'

wlio regarded the Pal(eomaslodo7i beds as of Ludian age and on

the same horizon as the ' Gypse de Paris ', in his own language

stating very explicitly :
" Ue cette raaniere on pourrait a la rigueur

I'age des couches a Palmomadodon et Arsinoitherium comme Ludien."

Dr. Oppenheim further mentioned the occuiTeiice of the mollusca

in the upper part of tlie series, which he unreservedly regarded as

of Eocene age. A reference was likewise made to Mayer-Eymar's
discovery of a molluscan fauna at ' Walther Hill ', one of the

so-called ' Sandberger Hills ', which are situated some 20 kilometres

west of the Great Pyramids and to the north-east of tlie Eayum
escarpment, and consequently outside the limits of the Fayum
depression, where Natica crassatina and other sliells had been found,

and considered to belong to the Lower Tongrian stage of the

Oligocene. This was followed by a second statement from Professor

Deperet" involving further vertebrate evidence in support of the

Oligocene age, he being of opinion that the Palfsomastodon of the

Fayum is more recent than the Palceotheriuni fauna of the ' Gypse
de Paris '. lleferring to the shells found high up above the verte-

brates, he mentioned their bad preservation, although one of tiie forms,

Tarritella angulata of Sowerby, related to T. Pharaonica, Cossmanu,
which is usually in a good condition, was quoted as ranging from
Middle Eocene to the Priaboniau of Eastern countries such as Tunisia,

Syria, and India. Professor Deperet also called attention to the

Oligocene facies (already acknowledged) of tlie shells determined
by Dr. Blanckenhorn and Mayer-Eymar. including Natica crassatina,

etc., which were really from the ' Sandbeiger Hills ', and therefore

not within the region of the Fayum.
"With the exception of Dr. A. von Reinach, who adopts the

geological horizons for the vertebrate beds of the Fayum, as recognized

by Dr. Blanckenhorn, Mr. Beadnell, and Dr. Andrews, we find

that later investigators on the subject, such as Professor H. F. Osborn,

Dr. E. Stromer, Professor Fraas, and Dr. M. Schlosser, accept

Professor Deperet's views as to the Sannoisian-Stampian stage of

the Oligocene formation being the correct geological horizon for

the so-called PaJaiomastodon beds of the Fayum. Quite recently

Dr. Dacque, in his memoir on the fossil tortoises of Egyjit, has

expressed similar stratigraphical views.

A summary of these opinions may be interesting:—
1900. Dr. Blanckenhorn, assisted by Dr. Oppenheim, regarded

the mollusca of the Jebel el Qatrani deposits as of Upper Eocene or

Bartonian age and on the horizon of the Beauchanip Sands of the

Paris Basin.

^ P. Oppenheim, "Observations sur Page des couches a Palceomastodon du
Fayoum "

: Bull. See. geol. France, ser. iv, vol. vii, pp. 358-60, 1907.
- Ch. Deperet, "Sur I'age des couches a Palceomastodon du Fayoum":

Bull. Soc. geol. France, ser. IV, vol. vii, pp. 455, 456, 1907.
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1901. Mr. Beadnell alluded to the above views of Dr. Elauckeiir
horu, but regarded the wliole of the Jebel el Qatrani Series as

resembling a fluvio-iuariue area similar to the Oligocene of Hampshire

I

in England.

1901.
.
The beds were again referred to bj- Mr. Beadnell and

assigned provisionally to the Oligocene period.

1901. Mr. Beadnell next definitely recognized these rocks as

Upper Eocene for tlie beds below the basalts, and for those above
a Lower Oligocene age was suggested.

1903. After further studies, Dr. Blanckenhorn still regarded the
beds as Upper Eocene.

1905. In Mr. Beadnell's principal and final work the beds were
referred to as Upper Eocene or Bartonian.

1906. Similar stratigraphical views to those finally published by
Mr. Beadnell were expressed by Dr. C. W. Andrews in his monograph
on the fossil vertebrates of the Fayum.

1906. Dr. Oppenheim regarded the Jebel el Qatrani mollusca as

Ui^per Eocene or Lower Oligocene in liis monograph on the older
Tertiary shells of Egypt.

1907. Professor Deperet noticed the nearly basal deposits of the
Jebel el Qatrani Series containing the vertebrates as of the Sannoisian-
Stampian stage of the Oligocene.

1907. Dr. Oppenheim, contrary to Professor Deperet's views,
recognized the same beds as of Ludian age (Ludian Beds being above
the Bartonian and necessarily younger), but the upper beds of the
Jebel el Qatrani Series containing the mollusca were unreservedlj'
regarded as Eocene.

1907. Professor Deperet again called attention to the subject by
supporting the Oligocene age for the vertebrates, an opinion followed
by nearly all the later writers on the vertebrate palaeontology of the
Fayum.

1912. The Jebel el Qatrani or Fluvio-marine Series was regarded
by Dr. Dacque as of Lower Oligocene age.

In the chief elements of this discussion it is obvious that we are
indebted to Dr. Blanckenhorn (who was assisted by Dr. Oppenheim)
as to the stratigraphical value of the mollusca occurring in the upper
or younger deposits of the Jebel el Qatrani Series.

Later, however. Dr. Oppenheim monographed the shells as of

Upper Eocene or Lower Oligocene age, and subsequently the same
author somewhat changed his views, stating that the vertebrates were
of Ludian age, and that the mollusca were Eocene, without definition
as to the particular stage of that formation. It should be understood
that the Ludian strata follow the Bartonian, and that they are
variously regarded as topmost Eocene or the lowest Oligocene," such
rocks being also known as Priabouian. We can only assume, therefore,
although not definitely stated, that Dr. Oppenheim no longer regarded
these deposits as Bartonian but Ludian.
The Jebel el Qatrani rocks, which succeed, without unconformity,

the Qasr el Sagha Series, show a total thickness of some 270 metre's,
the beds extending from the base near the north-west of Qasr el Sagha

VOL. X.—JUNE, 1912. 5
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to the summit of the escarpment, not far from the noith-westera area

of Widan el Faras. 3*Jr. Beadnell has numbered the beds from 1 to

54, the latter being near the base of the series and therefore the oldest.

The more important of the fossiliferous bands are No. 49, where
Palaomastodon and other associated vertebrates occur; No. 15, con-

taining the estuarine mollusca Unio, Lanistes, Tarritella, etc. ; and

No. 7, bed with similar estuarine shells as in No. 15, with, however,

the addition of the marine shell Plenrotoma ingens. Some further

mollusca of the same habit were obtained from about 14 kilometres

north of Qasr el Sagha, these being regarded by Mr. Beadnell as on

the same horizon of bed No. 15. As previously stated, the more

estuarine shells from these deposits were determined by Dr. Blancken-

horn as Bartonian and on the same horizon as the ' Beauchamp Sands'

of the Paris Basin.

According to Mr. Beadnell the Jebel el Qatrani Series consist of

variegated sands and sandstones, with alternating beds of clay and

clayey marls, in contradistinction to the older Qasr el Sagha Beds

below, which are characterized by ever-recurring bands of limestone.

The Jebel el Qatrani vertebrates are found very low down in the

series, whereas the estuarine shells are located a hundred or more

metres higher up, in the same section ; it follows, therefore, that the

vertebrates were first deposited and must of necessity be the most

ancient. These vertebrates consist more exclusive!}^ of the remains of

terrestrial mammals, while those of the Qasr el Sagha Series are

mostl)' marine and estuarine, with only a few land mammals. Such

difference in facies, together with the lithological variations noticeable

in the beds themselves, have suggested the succeeding age of Bartonian

for the Jebel el Qatrani vertebrates.

Turning for a moment to the Qasr el Sagha vertebrates, we find

that they occupy a very high position in the section made by

Mr. Beadnell of these beds, which are composed of thirty divisions,

the fossils being restricted to beds 16, 17, 9, 7, and 2, in ascending

order. The numerous mollusca occurring both above and below and

throughout this series of deposits are referred to the Upper IMokattam

horizon of Egypt, which is included in the Lutetian or Middle Eocene

formation of Europe, some of the species occurring in Anglo-Parisian

rocks of that age. Among the more characteristic shells are Alectri/ouia

Ciot-bei/i, Exogy7'a Fraasi, Carolia placimoides, Macrosolen Holloivaysi,

Spondylus Egtjptiaais, Turritella transitoria, Mesaliafasciata, Cerithium

lamellosum, Naticina dehilis, Lanistes antiqmis, etc. There has been

no hesitation hitherto as to these Upper Mokattam Beds of Qasr el

Sagha belonging to the Lutetian or Middle Eocene Series, and yet

quite recently Dr. Dacque, before referred to, considered that tliey

belong to the Upper Eocene. There seems to be little diificulty,

therefore, in accepting the Lutetian age for these beds, more especially

when it is known that shells like Alecfryonia Clot-leyi and Carolia

placunoides, which are found above and below the strata containing

the vertebrates, are also of frequent occurrence throughout the section,

besides being met with in rocks of the same age in the Mokattam

district and in the neighbouring country of Tunisia.

i
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Returning to the consideration of the age of the Jebel el Qatraui

Series of vertebrates, it is almost possible that, instead of regarding

them as younger than Bartouian, as has been suggested, the field

evidence might even favour an older period for their deposition. This

suggestion would arise out of the fact that there is only a distance of

a few metres between the base of the Jebel el Qatrani Series and Bed
No. 2 of the Qasr el Sagha section, containing the youngest of the

vertebrate remains of that series, and only some 70 metres below to

Beds iS'os. 16 and 17 where the chief of the vertebrates are foimd. In

any case, a generic resemblance has been observed in the two sets of

beds, and it is interesting to note that Mwrithermm and Stereogenys

occur alike in the Qasr el Sagha and the Jebel el Qatrani Series.

The Jebel el Qatrani mollusca now in the Egyptian Geological

Survev Museum at Cairo consist of the following species, the ' Beds '

referred to being those described by Mr. Beadnell, while the asterisks

mark iJr. Blanckenhorn's published determinations.

Gasteofoda.

^Lanistes Bartoniamis, Blanckenhorn (Bed No. 15).

*Poiamides scalaroides, Deshayes (Bed No. 7).

*Pofamides tn'stn'atus, Ltimarck (Bed No. 7).

'^Jfc'Iania, n.sp., Blanckenhorn [related to M. jSfysti] (Bed No. 7).

^Cerithium tiarella, Deshayes (Bed No. 7).

Pleurotoma ingens, Mayer-Eymar (Beii No. 7).

Tarritella transitoria, Mayer-Eymar [related to T. angulata, J. dc C.

Sowerby] (Bed No. 7).

Pelecypoda.

LitJiophagus allied to cordatus, Lamarck.

Area, Lueina, Tellina, *TJnio, ^Mutela, '^Spatha (all these forms are

probably from Bed No. 15).

The specimens mostly comprised hard calcareous sandstone casts, the

smaller Gastropods being represented by hollow cavities, impressions

of which were taken in wax so as to obtain a reproduction of the sliell

and its sculpture. In this way there is still preserved among the

Egyptian fossils at the British Museum (Natural History) reproductions

in wax of the two more important freshwater species, Potamides

scalaroides and tristriatus. These I liave quite recently re-examined;

and I am still convinced that the original determinations are correct,

and that in those species we have a fragment of a fauna wliich

can only be synchronized with the ' Beauchamp Sands ' of Paris, as

demonstrated in Dr. Blanckenhorn's published paper of 1900:

According to the latest work on the geology of the Paris Basin,

M. Lemoine ' regards the 'Beauchamp Sands' as belonging to the

Ermenouvillien stage of the Bartouian, which is quite the lower

or older portion of that group of rocks, and consequently far removed
from either the Ludian or Sannoisian-Stampian horizon, which some

authorities have acknowledged as the more accurate age for the shells

^ Geologie du Bassin de Paris, 1911, pp. 239-47.
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ia question. In the same treatise Potamides tristriatus is placed

in tlie younger Lutetian beds of France (eastern region of the Paris

Easiii), known as the ' Calcaire Grossier Superieur '.

The Jfelania, n.sp., has been briefly described by Dr. Blanckenhoru
(Zeitscli. Deutsch. geol. Ges., vol. lii, footnote on p. 456, 1900), and
reproduced in English by Mr. Beadnell (Fayum Memoir, 1905, foot-

note p. 60) as follows :
— " It has 4-5 flat spiral rows, the uppermost

of which on the last whorls is often more strongly developed, but

not ke(d-shaped as in J/, miiricata. There are longitudinal ribs to

the number of 8-12 over the whorls; the largest example was
9 millimetres long, and had 8 whorls." Dr. Blauckenlioru was
further of opinion that this new form of Melania had its nearest

relation in M. Nysti (Duchastel), Nyst, of the Lower Oligocene

deposits of Europe.

With regard to the marine shells, Cerithmm tiarella ranges from the

Lutetian to the Bartonian, and never occurs in the Oligocene Series.

On my determination a fragmentary sandstone cast was referred to

Pleiirotoma ingens of Mayer-Eymar. The original type of this

shell had a length of 170 millimetres, and was described from the

Upper Mokattam Beds of the Qasr el Sagha Series of the Fayum.
In a similar way Turritella Pharaonica of Cossmann, or more

accurately 7'. transitoria of Mayer-Eymar, a close ally of T. angulata

of J. de C. Sowerby from the Indian Eocene and Oligocene rocks,

which is well known in the Upper Mokattam Beds of the Fayum and

the area of Mokattam near Cairo, is also a striking fossil of these

deposits and usually well preserved.

On such evidence, therefore, we may conclude that the fluvio-marine

mollusca of the Jebel el Qatrani Series present, if anything, a Lutetian-

Bartonian facies rather than Sannoisian-Stampian or even Ludian.

I am quite aware of the presence of Priabonian or Ligurian rocks,

which are regarded as lowest Oligocene, outside the area of the

Fayum depression, containing among other shells Natica crassatina,

a species never found in Eocene strata, which was discovered and

referred to in literature by Mayer-Eymar as coming from the ' Saud-

berger Hill ', west of the great Pyramids and from beneath the

basalts, although Dr. Andrews has given me to understand that the

lava sheets are of considerable irregularity and probably of more than

one age.

In dismissing this part of ray subject, it certainly appears that if

any permanent alteration were to take place in the stratigraphieal

views enunciated by Dr. Blanckenhoru and Mr. Beadnell with regard

to the Fayum succession, it would be necessary to completely revise

our previous conceptions as to the sequence of the Tertiary rocks of

Egypt and adjacent countries.

III. TnE Lutetian Mollusca of the Fayuji, avith list of speciks,

AS MONOGRAPHED BY De. OpPENHEI.M.

A brief survey of the Mokattam or Lutetian shells of the Fayum, as

desci'ibed by Dr. Oppenheim in the Pal(^ontograiihica for 1903 and

1906, will now be proceeded with.
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Among- the Pelecypoda, Ostreiforni sliells are largely represented,

belonging to the genera Grxjphcea, Ostrea, and Alectryonia, the last

genus having })oth its valves plicated; Alectri/onia Clot-heyi is fretinently

met with in the Fayiim, occurring in the Kaviue Series up to nearly

the top of the Qasr el Sagha Series. The species is also represented

in the ]\[okattam rocks near Cairo, and in the Lutetian deposits of

Tunis, where it is associated with Carolia iilacunoides.

The Auoraiidfe are represented by Carolia placunoides, a form,

related to the recent Placuna of the Pacific and the genus Anoinia.

In the young state this shell exhibits a large byssal foramen in the

cardinal region which is gradually closed up with age, and forms

interiorly a prominent transversely oval cartilage process. The species

is found throughout the Fayum Lower Tertiary deposits, but more
particularly in the Qasr el Sagha Series. It also occurs in other areas

of Egypt, and in Tunisia, where it is recognized as of Lutetian age.

Pectens are rare, only one form having been found belonging to

Pseudamusium ; the genus Plicattda is well represented, one species,

P. pohjmorpha, being characteristic of the Qasr el Sagha Beds ; there

are three species of Spondylus which occur in the Lower Mokattam
beds, that of S. ^yyptiacus being probably the most frequently

found ; the interesting genus Vulsella is restricted to the Lower
Mokattam Series, although one of the species, V. crispata, ranges from

that horizon to the Priahonian of the Siwah Oasis of Egypt ; species

of the jS^uculidje are apparently rar^s, only one being referred to, while

some forms of Area and a species of Cucullcea, etc., are regarded as of

Upper Mokattam age; Glycymeris {= Pectunculus), several species

of Cardita, and Crassatellites also occur ; species of Lucina are fairly

common, as well as the allied genus, Diplodonta, Divaricella being also

present; among the Cardiidse, Zf^'.i'ocrtr^mwi is represented; the presence

of Corlicula in the Upper Mokattam Beds (Qasr el Sagha) is of interest

in proving the estuarine character of those deposits ; under the family

Veneridfe are included several species of Meretrix, M. sulcataria of

Lamarck being of importance as occurring besides in the Eocene deposits

of the Paris Basin ; Telliniform shells include the genera Macaliopsis

and Arcopayia, while the genus JIacrosole)i of the Solenidse occurs

throughout the Mokattam Beds of Egypt, and is also found in the

well-known Bracklesham deposits of England; a fine form of

Plioladomya occurs in the rocks of the island on Birket el Qurun, as

well as Mactra compressa, a species characteristic of the Bartonian of

Prance and England; two species of Corhula are noted from the Upper
Mokattam Beds, which is again evidence in favour of the estuarine

origin of the deposits.

The Scaphopoda group is represented by one form, Fustiaria Stromeri.

The Gastropoda contain genera of the families Fissurellidfe,

Patellidoe, Trochidte, and Neritidfe, the last represented by the

familiar Velates Schmidelianus, Avhich is restricted to the Lower
Mokattam deposits of Egypt, being known also to range from the

lowest to the Middle Eocene horizons in India and Europe; 2\trrifell(B

are numerously represented in the Fayum throughout the Mokattam
Series; the Capulidte contain Cahjptrcea aperta, a species well known
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tlirougliout the Eoceue beds of France aud England; various forms

of Naticidae are of frequent occurrence; among the AmpuUariidae
are the two interesting freshwater sliells Lanistes afitiquus from tlie

Lutetian Beds and Lanistes Bartonianus from the Bartonian, the

former s[)ecies being also found in the Mokattam Jieds of the neigh-

bourhood of Cairo ; various specimens of the Melaniidse occur,

including Bayania stygis, found also in the Eocene of Italy, aud
Diastoma costeUaUim, which is known from the Mokattam Beds near

Cairo, as also from the Lutetian and Bartonian horizons of Europe

;

Terchellum sopitmn is found in the Lower Mokattam Beds of Muela and
other areas of Egypt, occurring also in the Lutetian of the Paris Basin,

besides ranging in England from Lutetian to Lower Oligocene times;

there are shells belonging to the Cassididse, Pj'rulidse, and Lampusidae
(Tritonidae), as well as the FusidiB, which contain some striking forms

of the genus Clavalithes; the family Turbinellidse is represented by
the genus Vasum ; the Melongenid® contain Ileligmotoma, Pugilhia,

and Tudicla; among the Volutidoe is Voluta Arabica oH^ayev-'Ei^m^x,

a preoccupied name, and for which that of Valuta Beadnelli ^ is now
proposed ; a giant form of a Pleurotomoid shell, Surcnla ingens, has

been found in the Qasr el Sagha and Jebel el Qatrani Series ; shells

belonging to the Bullida3 also occur in the Fayum, Acera striatella

being cluiracteristic of Parisian and English Eocene beds.

No forms of Cephalopods are referred to by Dr. Oppenheim as

occurring in the Fayum, but Dr. Schweinfurth collected Nautilus

in the ' Zeuglodon Valley', 12 kil. AV.S.W. of Gar el Gehannem in

tlie Birket el Qurun Series (Zeitsch. Ges. Erdkunde, Berlin, vol. xxi,

p. 240, 1886) ; while Mr. Beadnell recorded specimens of the same
genus from the Qasr el Sagha Series at the western end of Birket el

Qurun accompanied by Alectrgonia Clot-beyi, Plicatula polymorpha, etc.

Mr. Beadnell also noted that the fossils from the ' Zeuglodon Valley'

are found as pseudomorphs in sulphate of strontian (celestine).

Dr. Oppenheim's monograph on the older Tertiary mollusca of

Egypt {Palao7itographica, vol. xxx, pt, iii, pi. xxvii, p. 348, 1903
and 1906) recognized 141 species of shells as occurring in the Middle
Eocene or Lutetian formation of the Fayum, composed of 83 Pelecypoda,

Scaphopoda, and 57 Gastropoda; 45 of these species are known
only in the Fayum, whereas the remainder are distributed over the

other Lutetian areas of Egypt and further countries of Northern
Africa, besides the Lutetian districts of Europe. In the following

list the species follow the order and arrangement as adopted in that

work, with some slight changes in nomenclature, an asterisk being,

placed against those forms which are restricted to the Fayum :
—

PELECYPODA.
Family OSTKEID^.

*GuYPH.a:A Phakaonum, Oppenheim (= Ostrea dorsata, Fraas, von

Deshayes ; Gryphan Escheri, Mayer-Eymar MS., G. Gu»ibrli,

M.-E. MS., G.'Kaufmanni, M.-E. MS.).

^ Valuta Beadnelli, nom. mut.
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*G. "WniTEHousEi, Oppenheim.

*G. Edmondstonei, Oppenheim.

*G. (?) HisTRio, Oppenheim.

*G. (?) Arabica, Mayer-Eymar.
OsTREA ELEGANs, Deshayes, var. coenigera, Mayer-Eymar.

0. Fraasi, Mayer-Eymar.
0. Stanlkyi, Mayer-Eymar.
0. Cailliaudi, Mayer-Eymar.
0. RAMOSA, Mayer-Eymar.
0. PLiCATA, Solander.

0. CUBITUS, Lamarck, var. paucicostata, Oppenheim.

0. Keili, Fraas.

*0. Schweinfuethi, Mayer-Eymar.
*0. Sickenbeegi, Mayer-Eymar.
0. Hessi, Oppenheim.

0. Qeruniana, Mayer-Eymar (= Ostrea ^gyptiaca, Mayer-Eymar).

0. GiGANTicA, Solander (= Ostrea latissima, Deshayes ; 0. longirostris,

Lamarck).
Alectryonia Clot-beyi, Bellardi (= Ostrea suharmata, Bellardi).

A. SEMiPECTiNATA, Schafhseutl (= Ostrea snhorbicularis, Schafhfeutl

;

0. abscissa, ScliafhseutI ; 0. Martinsi, Archiac ; 0. alticostata,

Maj'er-Eymar).
*A. Mehemeti, Oppenheim.
A. Bellardii, Oppenheim (= Ostrea {Alectryonia) Heherti, Mayer-

Eymar, non Coquand).

Family ANOMIID^.
Carolia placunoides, Cantraine {= Plactina placenta, Cailliaud, non

Lamarck).

Family PECTINID^.
PsEUDAMUSiUM MoELHENSis, Mayer-Eymar.

Family SPONDYLID^.
Plicatula polymokpha, Bellardi (= Terehratella pyramidarum, Fraas;

Plicatula abundans, Mayer-Eymar ; P. Bovensis, Oppenheim, jt;«/-s),

P. Bellardii, Mayer-Eymar [= Plicatula Bovensis, De Gregorio

;

P. polymorpha, Bellardi, pars).

P. INDIGENA, Mayer-Eymar {^Plicatula Cairensis, Mayer-Eymar;
P. Bovensis, Oppenheim, pars).

*P. Schweinfcrthi, Oppenheim.
Spondylus ^gyptiacus, R. B. Newton.
S. llouAULTi, Archiac.

S. PERHORRiDus, Oppenheim.

Family PTERIIDaE { = Aviculida;).

Vulsella crispata, P. Fischer {= Vulsella lingulata, Lamarck;
V. Cailliaudi, Zittel ; V. deperdiia, Mayer-Eymar).

*V. lignaria, Oppenheim.
*V. Moeluensis, Oppenheim.
Y. cnAMiFORMis, Maver-Evmar.
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Family NUCTJLID^.

*NucuLA McEiUDis, Oppeulieim.

Family ARCID^.

*CucuLLiEA DiMEHENSis, Oppenlieim.

Arca subplanicosta, Oppeuheira (= Area pla7iicosta, Fraas, non

Deshayes).

A. UNiFORMis, Oppenheim.
*A. sp., Oppenheim {

= Arca Edwardsi, Mayer-Eymar, nun Deshayes).

Barbatia tkthyis, Oppenheim {
= Arca planicoda, Yvuvls, pars).

FossuLARCA tenuifilosa, Cossmaun, sp.

^Tarallelipipedum Fajumensis, Oppenheim.
Gltcyjieris juxtadentata, Cossmaun { = Axinaa and Pcctuncidtis).

*G. ^gyptiaca, Oppenheim {- Axinaia and Pectunculus).

Family ASTARTID^.

Cardita acuticostata, Lamarck (= Cardita complanata, Fraas
;

C. nmltieostata, Fraas ; Cardium ohliqtmm, Fraas).

C. Fajumensis, Oppenheim (= Cardita {Cosstnanneila) ^gyptiaca,

Mayer-Eymar, non Fraas).

C. MoKAiTAMENSis, Oppenheim.
C. FiDELis, Oppenheim.
C. Mosis, Oppenheim.

Family CRASSATELLITID^.
*Crassatellites (= Crassatella) Fajumensis, Oppenheim.
*'C. ( = Crassatella) Junkert, Mayer-Eymar.
^'C. (= Crassatella) puellula, Mayer-Ej-mar.

*C. (= Crassatella) trigonata, Lamarck.

Family LUCIxXID^.

LuciNA Pharaonis, Bellaxdi (
= Z. hialata, Bellardi ; L. JEgyptiaca,

Bellardi ; L. Mavusi, Coquand ; Z. subcircularis, Fraas, non

Deshayes ; Z. evanida, Fraas, non Deshayes ; Z. pomum, Mayer-

Eymar, non Dujardin; Z. Liiyca, Cossmann).

LuciNA IIai, Oppenheim (= Z. concinna, Fraas, non Deshayes).

L. polythele, Oppenheim (= Z. Fortisiana, Fraas, non Defrance).

Jj. calliste, Oppenlieim.

L. gibbosula, Lamarck.
*L. Fajumensis, Oppenheim. J
^'Divaricella sinuosa, Bellardi, sp.

"
DiPLODONTA CYCLoiDEA, Bellardi, sp. {= Ziichia detrita, Fraas, non

Deshayes; L. pomum ^ Mayer-Eymar, «o« Dujardin).

D. INFLATA, Bellardi, sp.

D. corpusculum, Oppenheim.

Family CAIIDIID^.

*LoxocART)iuM ScnwEiNFORTHi, Mayei'-Eymar, sp.

i
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Family COllBICULID.E.

*CoKi!icuLA. Blanckenuorni, Oppeulieiiu.

Family CYPllINIDiE.

^Cyprina ^gyptiaca, Oppenheim.

Family VENERID^.
Meretrix (= Ci/therca) transversa, J. de C. Sowerby.

M. (= C'ytherea) sclcataria, Lamarck, sp.

M. (= Cytherea) Newboldi, Mayer-Eyraar.

M. (= Cytherea) incrassata, J. Sowerby, sp. (= Cyprina brevts,

Fiichs).

Family TELLINID^.
Macaliopsis reticulata, Bellardi, sp.

M. plicatella, Mayer-Eymar, sp. (= Tellina Bellardii, Mayer-

Eymar).
McERA (?) Fajumensis, Oppenheim.
Arcopagia ZiTTELi, Mayer-Eymar, sp. (= Tellina pellucida, Mayer-

Eymar, MOW Deshayes ; T. grandis, Mayer-Eymar; T. latissima,

Mayer-Eymar).

Family SOLENID^.
Macrosolen HoLLOwAYsr, J. Sowerby, sp. (= Solen uniradiatuSy

Bellardi ; S. obliqtius, Fraas ; Sanguinolnria {Macrosolen) Hallo-

leaysi, Mayer-Eymar; Macrosolen Hollowaysi, R. B. Newton).

Family PHOLADOMYID^.
*PnoLADOMTA ^GYPTiACA, Oppenbeim.
*TiiRACi.A JEgyptiaca, Oppenheim.

Family MACTBID^.
!^^ACTRA COMPRESSA, Dcshayes {=21. depressa, Deshayes & J. de C.

Sowerby, non Lamarck).
*M. FouRTAui, Cossmann.
*Raeta Schweinfurthi, Mayer-Eymar, sp. [= Lovellia Sclnceinfurthi,

Mayer-Eymar).

Family MYID^.
BicoRBULA Gallica, Lamarck, sp.

*CoRBULA Lyonsi, Oppenheim.
TuGoxiA Zitteli, Oppenheim.

Family GASTllOCH^XID.E.
FisruLANA ^Egyptiaca, Oppenheim.

SCAPHOPODA.

Family DENTALIID^.
*FusTrARiA Stromeki, oppenheim.



72 PROCEEDINGS OF THE MALACOLOGICAI, SOCrETY.

GASTROPODA.

Family FISSUllELLTD^.

^FissuRELLA ACUTicosTA, Mayer-Eymai'.

Family PATELLID^.
*Patella facilis, Mayer-Eymar.

Family TROCHID^.
SoLARiELi.A HUiriLis, Oppoaheim (= Turbo Parkimoni, Mayer-j]

Eymar, non Basterot).

Family Is'ERITID^.

*Peloeonta Fajumensis, Oppenheim.
Velates Schmideliands, Chemnitz ( = Neritina grandis, J. de C.'„

Sowerby; Patella Cairensis, Fraas),
'

Family AllCHITECTOJv^ICID^.

Aechitectonica suBPATULUir, Oppenheim.

Family TURRITELLIDiE. !

TuBRiTELLA TEANSiTORiA, Mayer-Eymar ( = T. aiiffiilata, Bellardi,'

non J. de C. Sowerby ; T. Pharaonica, Cossmann).

T. TiNCULATA, Zittel ( = T. Parisiafia, Mayer-Eymar).
T. Lessepsi, Mayer-Eymar ( = Mesalia oxycrepis, Cossmann, non

Mayer-Eymar).
T. PSEtrDiMBRiCATARiA, Oppenheim {

= T. Besmaresti, Mayer-Eymar,
non Basterot).

*T. Crocodili, Oppenheim.
*T. FEAUDATEix, Oppenheim.
T. carinifera, Deshayes.

Mesalia Hofana, Mayer-Eymar (
= Jfesalia electa, Locard).

M. LocAKDi, Cossmann (
= J/. ohruta, Locard).

M. FASciATA, Lamarck, sp. {
=

'P. fasciculata, Fraas; T. hiliratd,\

Mayer-Eymar).
*M. ANALOGA, Oppenheim.

Family VERMETID^.
Serpulorbis clathratus, Deshayes, sp.

Family XEXOPHOIUD^.
TuGURiUM agglutinans, Lamarck, sp. ( = Trochiis tonhilicaris, Solander;

Xetiophora splendida, Vinassa de liegny).

Family CAPULID^.
Caltptr^ea aperta, Solander, sp. (= Cahjptrcea trochiformis, Lamarck;

C. pectinata, Mayer-Eymar).
HiPPONTX Mokattamensis, Oppenheim ( = ? Crepidula indigenaj

Mayer-Eymar).
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Family NATICID^.

Ampdllina longa, Bellardi, sp. {
= Natica spirata, Fraas ; N. atmnonis,

Blanckenhorn).

A. siGARETiNA, Laiuarck, sp.

*Neverita Cleopatra, Oppenheim.

Naticina ^gyptiaca, Oppenheim.

N. DEBiLis, Bayan, sp.

Family AMPULLARIID^.
Lanistes antiquus, Blanckenhorn {

= L. Bolteni, Mayer-Eymar, 7ion

Chemnitz ; Ampullaria subcarinata, Bellardi, non G. B. & J.

Sowerby).

Family MELANIID^.
^Bayania stygis, Brongniart, sp. {=^ jildania melaniceformis, Bayan).

DiASTOHA cosTELLATUJr, LamuTck, sp. {
= M. costellata, var. Honcana,

Brongniart; If. elongata, De Gregorio).

Family CERITHIID^.
Cerithium LAMELLOSujr, Bruguiere.

Potamides Fajumensis, Oppenheim.
P. Oreng^ (Vidal), Cossmann.

Family APORBHAID^.
Aporrhais Artini, Mayer-Eymar, sp.

Family STROMBID^.
BiMELLA (?) ^GYPTiACA, Oppenheim.
Pereir^a Beyrichi, Mayer-Eymar.
Terebellum soPii'UM, Solander, sp. {

= T. convolulum, Lamarck).

Family CASSIDID^.
Cassis Nilotica, Bellardi (= Cassis tricarinata, Fraas).

C. ^gyptiaca, Oppenheim.

Family PYRULID^.
*Pyrula Rai, Oppenheim (= ? F)/niIa nexilis, Bellardi; Ficula

irtcarmata, Mayer-Eymar).

Family LAMPUSID^ ( = Tritonidfe).

LAiiPusiA ( = Tritoni[jm) cf. YiPEiirNA, Lamarck.

Family BUCCmiD^.
*Latrunculcs Stromeri, Oppenheim.

Family FUSIDiE.
Clavalithes lonGjEvus, Solander, sp. {

= Fusi(s scalaris, Lamarck).
C. GONIOPHORUS, Bellardi, sp.

*C. spiNosus, Mayer-Eymar.
C. NoiE, Chemnitz, sp.
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Family TURBINELLID^E.
Vasum I'RFQUENs, Mavor-Eymar, pp. (= Vohita lahiella, Fraas, -non

Lamarck).

Family MELO^^GEXID^E.
Heligmotoma j^iLOTicujr, Mayer-Eymar.

"^'I'uGiMNA KoKNENf, MaycT-Eymar.
"^"TuDicLA UMBiLiCAKis, Mayei-Eymar.

Family VOLUTID.Fl.

VoLUTA Eeadnelli,^ R,. B. j^'ewtoD, nom. mut. {= Turhinella prisca,

Locaid, no7i Conrad ; Voluta Arabica, Mayer-Eymar, non Gmelin).

Family HAllPID^.
Haepa jiutica, Lamarck.

Family PLEUROTOMIDiE.
*SuKcuLA iNGEixs, Maycr-Eymar.
PleuhotojVia Fajumionsis, Oppenheim.

Family BULLION.
*BuLLA OASiDis, Oppculieim.
*]5. DESERTORDM, Uppenhcim.
AcEKA STRiATELLA, Lamarck.

*A. Stromeri, OppeDlieiin.

IV. Observations on some new, or otherwise interesting, Gastro-

poda FROM the Eocene deposits of the Fayum.

The following account deals with certain forms of Gastropods which
are of interest, either on account of good preservation or because of

some suggested alteration in their nomenclature ; it also includes

some new or unrecorded species from this area of Egypt.

Lanistes antiquds, Blanckenhorn. PL III, Figs. 1, 2.

Cirrus, Orlebar, Journ. Bombay Branch Hoy. As. Soc, 1846, p. 243,

pi. iii, fig. 18 (Geology Egyptian Desert).

AmpuUaria subcarinata, Bellardi, Mem. II. Aecad. Sci. Torino, ser. ii,

vol. XV. p. 176, pi. i, fig. 10, 1854 (Foss. ^ummulit. Egitto),

tw7i G. B. & J. Sowerby, 1822.

A. {Lanisteii) liolteni, Mayer-Eymar, Viertelj. Naturf. Ges. Zurich,

vol. xlvi, p. 23, pi. i, figs. 1-2, 1901 (Gastropoden Uutertertiar

Egyptens), non Chemnitz.

Lanistes antiquum, Blanckenhorn, Centralblatt Mineral., 1901, Ko. 9,

p. 271, woodcut figures 1, 2 (Palaeogens in Aegypten).

L. fnihcarinatits, Oppenheim, PaLTontographica, vol. xxx, pt. iii, p. 277,

pi. xxvi, fig. 1, 1906 (Alttertiiirer Faunen Agypten).

Remarks.—During some palaeontological explorations in the Fayum
in 1902, Dr. C. "VV. Andrews was fortunate in collecting some

^ Voluta Beadnclli, nom. mut.
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interesting raolliiscau remains from the Qasr el Saglia lieds, among
tliera being a giaut form of the freshwater shell Lanistes antiquus,

which is worthy of placing on record. Its measurements are diam. 85,

height 50 mm. Tlie largest example previously known appears to

be that mentioned by Dr. Blanckenhorn, exhibiting a diameter of

53 and a height of 28 mm. The specimen under consideration is

a natural cast formed of a yellowish-red sandy matrix, with no

vestige of shell-structure remaining; small fragmentary ostreiform

shells are seen in the rock material filling up the aperture. It belongs

to the depressed forms of Lanistes, of which Olivier's AmimUaria
carinata may be regarded as the type. The volutions, numbering
about five, are fairly deep and laterally compressed, while the base

shows considerable inflation, being besides furnished with a wide

and deeply excavated umbilical region, in which the inner whorls

are well exposed. According to Mr. Beadnell's section of the Qasr

el Sagha Beds (p. 51 of his memoir), this mollusc occurs in Bed 18,

associated with marine shells, hence we may assume that the deposits

were laid down under estuarine or brackish-water conditions. The
Qasr el Sagha Series belongs to the Upper Mokattam or Parisian

division of the Eocene, and are consequently of Lutetian age. This

species was originally figured by Orlebar from the ' Yellow Limestone '

of the Mokattam Hills as Cirrus, and subsequently by Bellardi as

Ampullaria subcarinata from the i*^uramulitic beds in tlae neighbourhood

of Cairo. Without any reference to these two writers, Mayer-Eymar,
nearly fifty years later, claimed the shell as belonging to the recent

form of Chemnitz's Helix terrestris BoUeniana contraria, and so figured

and described it as Ampullaria {Lanistes) Bolteni, from the Upper
Parisian of Egypt (near Dime, and the north of Mokattam), being

found in the Alectryonia Clot-heyi beds of that formation. Dr. Blancken-
horn next discussed the shell, pointing out its wrong determination

as a recent species, and established for it the new name of Lanistes

antiqims. In the latest account of this fossil Dr. Oppenheim restored

Bellardi's name, recognizing it as Lanistes suhcarinattis. From the

synonymy now offered it is apparent that Ampullaria subcarinata,

as determined by Bellardi, is no longer tenable, because much earlier

in the last century G. B. and James Sowerby (Genera of Shells, 1822)
had used the same name for a recent shell from the Congo Biver
of Africa. It follows, then, that Dr. Blanckenhorn's Lanistes antiqxms

should be the recognized name for this shell. The genus Lanistes

appears to be entirely restricted to African freshwaters at the present

day ; and the fossil species now referred to, in all probability, represents

the ancestral form of L. carinatiis, Olivier, sp. {— L. BoUeniana),
which, exists in Birket el Qurun, in the Nile, near Alexandria, and
at numerous other places on the same river or its tributaries, as far

south, as the Victoria Nyanza (according to Professor E. von Martens.
Deutsch-Ost-Afrika, vol. iv, p. 169, 1898), Lake Dembea, etc., and
occurring also in some profusion in the younger Post-Pliocene deposits

of the Fayum depression.

Formation.— Lutetian (Middle Eocene).

Locality.—Near Qasr el Sagha (Dr. C. "W. Andrews).
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llnorALiTHEs GONiopuoRUS, Bellai'di. PI. IV, Fig. 1.

Fhsks goniophorus, Bellardi, Cat. Foss. Nummulit. Egitto : Mem. K.

Accad. 8ci. Torino, ser. ii, vol. xv, p. 181, pi. i, fig. 8, 1854.

Clavalithes goniophorus, Oppenheim, Zur Kenntn. alttertiarer Faunen
Agypten: Palteontographica, vol. xxx, pt. iii, fasc. 2, p. 315,

pi. xxiii, fig. 6, 1906.

Remarks.—I have regarded this species as belonging to Grabau's

genus Rhopalithes, which has been established on protoconchal

characters besides the presence of two or more oblique plications on

the columella, and the tj-pe of which is Fusus Noca of Lamarck from

the Lutetian and Bartonian of the Paris Basin (see Phylogeny of

Ftmis mid its Allies : Smithsonian Miscellaneous Collections, vol. xliv,

No. 1417, p. 135, 1904). A form from Dime has been well figured by
Dr. Oppenheim agreeing in all essentials with the present specimen

from the same series of beds near Qasr el Sagha, although the latter

is without its apical whorls. The angulated character of the spire is

characteristic. The whorls, of which there are four or five, possess

a very narrow and horizontal sutural platform, followed by an

obliquity reaching to a median carination, from which proceeds

a vertical basal region to the suture. A well-marked obtuse carination

occurs on the anterior area of the body-whorl, followed by a prolonged

canal. This species is closely related to Fusus Nocb of Lamarck, but

differs in its more angulate whorls, in the much contracted and more
elongate aperture, and in the possession of depressed sides to the

body-whorl. Bellardi's original figure of the shell represents a very

imperfect specimen, although the obliquity of the whorl posteriorly

is well seen. We are indebted, however, to Dr. Oppenheim for tlie

most useful figure of this form, which gives a dorsal view of an

excellent example exhibiting the early whorls of the spire with their

narrowly rounded and elevated vertical costae, crossed by numerous
horizontal spiral striations. In the succeeding volutions of the same

specimen the posterior obliquity and the anterior vertical surface of

each are well displayed. According to Dr. Oppenheim this fossil belongs

to the Upper Mokattam Beds of the neighbourhood of Cairo as well as

of the Fayum, and is therefore of Lutetian age.

Formation.—Lutetian (Middle Eocene).

Locality.—Near Qasr el Sagha (Dr. C. W. Andrews).

Clavalithes Beabxelli, n.sp. PL IV, Fig. 2.

Shell of large size, robust, scalariform, smooth ; whorls deep,

laterally compressed, vertical, sulcated posteriorly, and surmounted

by a wide horizontal sutural platform [rampe of French authors),

with projecting margin ; last whorl moderately inflated from the lower

margin of the sulcation to a depth of 32 millimetres, when contraction

sets in to form the narrow anterior canal ; columella covered with

a spreading callus; sculpture consisting of obscure concentric ridges

crossed by numerous, closely set, extremely fine and microscopical

striations. Diam. 80 mm.
;
penultimate whorl, diam. 58, depth 25 mm.

Remarks.—This specimen is a large robust type of shell with

remains of the four last whorls, and a very much fractured apertural
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re"-ion, and is doubtless closely allied to Fiisus scalaris of Lamarck,

fouud in the Lutetian and Bartonian Beds of Europe, excellent figures

of -n-hich are to be seen in Desbaves's Descr. Coq. Foss. Paris, vol. ii,

p. 525, pi. Ixxii, figs. 13, 14, 1835. It differs, howeyer, not only in

size, but in the possession of the widely excavated sulcation, which

forms so prominent a character beneath the margin of the projecting

rampe. This sulcation has a maximum width of 15 millimetres,

the rampe also offering a similar measurement. There is no corre-

sponding furrow in Lamarck's species referred to, and only a slight

depression exists, which merges rapidly into the ordinary inflation of

the whorl. The Fayum shell has besides vertically-sided whorls to

the spire, whereas in scalaris they are gently sloping. The smoothness

of the projecting margins would also separate it from Murex longcevus,

which, according to Solander's old figures, pi. ii, fig. 40, and pi. vi,

fig. 73, exhibits a form with mostly irregular and spinous outer margins

to the sutural shelf or rampe. Clavalithes and its species have been

studied by Dr. A. W. Grabau, and his work on the Fhylogeny of

Fusus and its Allies (Smithsonian Miscellaneous Collections, vol. xliv,

No. 1417, p. 117, 1904) supplies us with much valuable knowledge on

the evolutionary characters of this genus. According to M. Cossmann
[Essais de Paleoconchologie Comparee. 1901, pt. iv, p. 18) the genus

ranges through the Eocene, Oligocene, Miocene, and Pliocene forma-

tions, and a well-characterized species lives at the present day in

Polynesia {C. serotina. Hinds).

I have united the name of Mr. Beadnell with this fine example of

Clavalithes in recognition of his critical and careful work on the

geological structure of the Eayum depression.

Formation.—Lutetian (Middle Eocene).

Locality.—Near Qasr el Sagha (Dr. C. W. Andrews).

Clavalithes Solanderi, Grabau. PI. IV, Fig. 3.

Murex lo7iy(evus, Solander, Fossilia IIa7itonie7isia, 1766, p. 22, pl. viii,

fig. 93 {non figs. 40 and 73 — the true long^vtis).

Fusus longcBvus, J. Sowerby, J/«V«(??-rt^ Conchology, 1814, vol. i, pl. Ixiii.

Clavalithes Solanderi, Grabau, Smithsonian Miscellaneous Collections,

1904, No. 1417, p. 123, pl. xiv, figs. 5, 6, pl. xv, figs. 1, 2, and
text-figs. pp. 123-5.

C. longcsvus, Oppenheim, Palseontographica, vol. xxx, pt. iii, sect. 2,

p. 315, 1906, non Solander.

Remarlcs.—This is a form separated by Dr. Gi'abau from the true

Jfurex longcevus of Solander, which possesses irregular and spinous

outer margins to the posterior shelves of the volutions. The same
author regards as a gerontic example of this species James Sowerby's
Fums longavns, figured in 1814, pointing out that the spinous

prolongations seen on that specimen are the result of age, and that

they are only present on the sutural platform of the last whorl. The
Fayum fossil appears to be of medium size, consisting of about seven

volutions which are well elevated, closely fitting, and very narrowly
shelved. Well-marked sculpture is seen on the three earliest whorls,

consisting of fairly distant and swollen longitudinal costee crossed by
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spiral striatious ; the succeeding wliorls are spirally and longitudinally

striate. More mature forms ol: this species from Engiisli localities

show a greater development of sutni'al platform.

Distribution.—This form is unknown in the Paris Basin, although

it is a frequent British fossil, being fonnd at Barton, in the Upper
Eocene, and occurring also in the Lutetian or Middle Eocene of

Bramshaw, Bracklesham Bay, Brook, and Huntingbridge.

This specimen was collected from the south of Dime, and it forms

one of the duplicate specimens presented to the British Museum
(Nat. Hist.) by the Geological Survey of Egypt.

, Formation.—Lutetian (Middle Eocene).

Locality.—South of Dime (H. J. L. Beadnell).

Hemifusus erkans, Solander. PI. IV, Fig. 4.

Stromhus errans, Solander, Brander's Fossilia Hantoniensia, 1766,

p. 23, pi. ii, fig. 42.

Fusus erra7is, J. de C. Sowerby, Mineral Conchology, vol. iv, p. 139,

pi. 400, 1823; and in Dixon's Geology of Sussex, IBoO, pp. 104,

185, pi. vii, fig. 31.

F. {Remifusus) errans, A. von Koenen, " Norddeutsche unter-

Oligocan MoUusk.-Eauna "
: Abhandl. geol. Specialkarte

Preussen, etc., vol. x, p. 233, pi. xvii, fig. 5, 1889.

Chrysodomus errans, 11. B. Newton, Syst. List Edwards Coll., Brit.

Mns., British Oligocene and Eocene Mollusca, 1891, p. 157.

Semi/tistis (Mayeria) errans, Cossmann, Essais de PaUocunchoIogie

Comparee, 1901, pt. iv, p. 93, pi. iv, fig. 13.

Solander's original description of tliis shell is as follows : " Testa

striata, anfractibus carina acuta notatis. Testa oblongo-ovata, utrinque

conica, transversim striata, ventre anfractibusque omnibus carina acuta

notatis."

Remarks. — "With the exception of mineralization the specimen

referred to this species is fairly well preserved. The general contour

is bieonical, while the spire, which is shorter than the aperture, is

sti'ikingly carinated on each volution, the posterior surfaces of which
are Avide and oblique, besides being depressed and spirally striated.

The spiral ridges of the body-whorl are coarser and thicker than in

European forms of the species, probably largely due to mineralization.

Crossing the spiral sculpture are numerous regularly arranged oblique

striations, which, however, are more evident on the bodj^-whorl than

elsewhere.

A little fracturing lias taken place on the front aspect of the

specimen, although the straightness and smoothness of the columella

are to be observed, as well as the narrow elongate aperture which bends

slightly inwards at the base to form a moderately open and short

canal ; the posterior angulation is rather longer and more sloping than

in European examples, although it is noticeable that a fragment of

a Spondyloid shell has attached itself to the external surface of that

region of the aperture, thus producing a longer obliquity than may
really exist there. Length 50, diam. 30 mm.

Listributioti.—The species has a wide distribution, being formd in
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the London Clay, the Brackleshara and Barton Beds of England, and,

according to Von. Koeuen, in the Lower Oligocene deposits of Northern

Germany (Helmstadt).

Formation.—Lutetian (Middle Eocene).

Locality.—Xear Qasr el Sagha (Dr. C. W. Andrews).

Melongena Andrewsf, n.sp. PI. IV, Figs. 5, 6.

Shell ovately pyriform, thick, solid, smooth, regularly margined
;

whorls depressed, only slightly elevated, slightly concave, increasing

about one-third, vertical, subangulate, and narrowlj- exposed at the

suture ; base terminating in a narrow short canal, and laterally

furnished with a thickened, transversely twisted, semicircular wall,

which circumscribes an elongate umbilical cavity ; aperture elongate,

narrow, slightly dilated, bending moderately inwards at base to form

anterior canal, posteriorly angulated and oblique ; columella smooth,

covered with an extensive callus, which extends considerably over the

umbilical excavation; sculpture consisting of microscopically fine and

obscure spiral striations, crossed by numerous and much more evident

longitudinal lines of growth, arranged more or less in etjuidistant

groups, wdiich curve outwards in their descent, then inwards, becoming

part of the twisted umbilical wall at the base. Height 52, diam. 35 mm.
Remarks.—This shell, on account of its robust and thick test, is in

a remarkably good state of preservation. It is one of the smooth and

regiilarly margined examples of Melongena, being related among recent

shells to the form of Pyrxan faradi&iacum of Martini, as adopted by

Reeve under the genus Pyrula {Conchologia Iconica, 1847, pi. v,

fig. 175), which may possess either a nodulose or smooth spiral region.

The fossil is also characterized by the closely fitting, depressed, and

only slightly elevated whorls, which are nearly on the same plane, and

by the umbilical details at the base. The extremely fine ornamentation

of the surface, when well preserved, amounts almost to a delicate

decussation.

It may be mentioned that Mayer-Eymar has described 3Ielovyena

{Piigilina) Koeneni from the Lutetian (Upper Parisian) of ' Jebel

Schweinfurth ' to the south of Dime in the Fayum (Journ. Conchyl.,

vol. xlvi, p. 233, pi. xiv, fig. 1, 1898), which differs from the present

shell in possessing strong spiral ridges, a modulated spire, and

marginal irregularities.

The specimen appears to represent quite a new tj'pe of shell among
fossil moUusca, and I am not aware of any similar form having been

recorded from the Lower Tertiary strata of Northern Africa, Europe,

or India.

According to M. Cossraann {Essais de PaUoconchologie Comparee,

1901, pt. iv, pp. 85, 86) the true j\lelongena commenced in the

Oligocene (Tongrian) period, and is living at the present day in

the Indian Ocean. The specific name is suggested in honour of the

collector, Dr. C. "W. Andrews, F.R.8., of the British Museum, to

whom we are indebted for our knowledge of the fossil vertebrata of

the Fayum province of Egypt.
Formation.—Lutetian (Middle Eocene).

Locality.—Near Qasr el Sagha (Dr. C. "W". Andrews).

VOL. X.—JUNE, 1912. 6
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YOLUTA BeADNELLI, 110111. lUUt.

I'lifhinella prisai, Locard, Moll. Tert. iiif. Tuuisie, 1888, p. 7, pi. vii,

fig. 4 {)io!i Conrad).

Voluta (Vohifoli/ria) Arabica, Mayer-Eymar, Journ. Coucliyl., vol. xliii,

p. 52, pi. iii, fig. 1, 1895 {iion Gmeliii).

V. Arahica, Cossnianu, Bull. lust. Egyptieii, 1901, p. 177, pi. i,

fig. 2 ; Oppenheim, Paloeontogvaphica, vol. xxx, pt. iii, fasc. 2,

p. 327, pi. xxiv, figs. 12, 13,^1906.

Remarks.—This entry is made to call attention to the necessity!

of introducing a new specific name in place of J'oluta Arahica, which'

is ])reoccupied.

Formation.—Lutetian (Upper Mokattam).

Locality.—Xear Dime.
This species is also found in rocks of the same age in the neighbour-

hood of Cairo.

TuKKiTELLA TRANSiTORiA, Mayer-Eviuar. PI. Ill, Figs. 3, 4.

Tarritella angulata, Bellardi, Mem. E.. Accad. Sci. Torino, ser. ii,

vol. XV, p. 175, 1854 {^lon J. de C. Sowerby).

T. transitoria, Mayer-Eymar, Palceontograpliica, vol. xxx, p. 76,

pi. xxiii, fig. (5, 1883.

T. Phnraonica, Cossmaiiu, Bull. Inst. Egyptien, 1901, p. 181, pi. ii,

figs. 1, 2; Beadnell, Topogr. Geol. Fayum, Egypt, 1905,

pp. 34, 35 ; Oppenheim, Paloeontographica, vol. xxx, pt. iii,

fasc. 2, p. 237, pi. xxiii, fig. 10, 1906.

Remarks.— This shell was originally recognized from Egypt by
Mayer-Eymar as Archiac's T. angulata of India, but according to

M. Cossmanu certain difterences exist which demanded their separation,

hence his introduction of T. Pharaonica for the Egyptian fossil.

Previously, however, Mayer-Eymar described 2\ transitoria from

the Upper Mokattam deposits of the island (Geziret el Qorn) on

Birket el Qurun in the Eayum, which certainly appears to be

Cossmann's T. Pharaonica, but exhibiting a spirally granulate

sculpture, much more clearly preserved than is generally the case

with oi'dinary Eayum fossils, otherwise the ornamentation is quite

similar although much more obscure, the granulations having been

smoothed down, or sometimes entirely removed by erosive agencies.

The mere fact that Mayer-Eymar's figure shows a slightly more
slender form of this species than usually obtains, forms no real

distinction, as much variation is observable among a number of

examples. Strange to say, Dr. Oppenheim admits T. transitoria

iu his synonymy, and yet adopts 2\ Pharaonica for the shell, a

name established some eighteen years later. There is no alternative,

therefore, but to recognize Mayer-Eymar's name of 1883. Two
specimens are now figured, one large form from the Qasr el Saglia

deposits, and an intermediate example which is of considerable

interest, having been found in the Jebel el Qatrani Series associated

with the estuarine mollusca previously referred to iu this address.

These specimens were among some duplicates presented to the

British Museum (Natural History) by the Geological Survey of Egypt.
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FovDiations.—Lutetian (Middle Eocene) and Bartonian (Upper
Eocene).

Localities.—South of Dime ; Jebel el Qatrani (H. J. L. Beadnell).

TuRRiTELLA OprENHEiMi, Doni. mut. PI. Ill, Fig. 5.

Turritella carinifera, Deshayes, Descr. Coq. Foss, Paris, vol. ii, p. 273,

pi. xxxvi, figs. 1, 2, 1833 («o?? Lamarck),' 1822; Mayer-Eymai',

Palfeontographica, vol.^xxx, p. 76, pi. xxiii, fig. 8, 1883;
Cossmann, Bull. Inst. Egyptien, 1901, p. 181, pi. ii, figs. 5, 6;
Oppenlieim, Palaeontographica, vol. xxx, pt. iii, p. 248, 1906.

Eemarks.—The specimen figured on this occasion is in a fragmentary

condition, with a somewhat eroded and polished exterior, although,

otherwise, it forms a striking example of the adult condition of this

species. It exhibits the oblong contour of the whorls, with their

slightly excavated surfaces, ornamented with equidistant spiral

striations of more or less granulate structure, and crossed by
deeply sinuous lines of growth ; the doubly margined and prominent
anterior carination is, likewise, most evident. Attention is principally

called to this shell, however, because of an alteration necessitated in

its specific name. Known hitherto as Turritella carinifera of Deshayes,
it is imperative to point out that the same designation had been
previously introduced into literature by Lamarck for quite a different

form of Turritella ; hence the proposed new name of T. Oppenheimi
is suggested to replace that of Deshayes, in admiration of Dr. Paul
Oppeuheim's researches on the older Tertiary shells of Egypt.

Distribution.—This species occurs throughout the Eocene series of

the Paris Basin (see Cossmann, Ann. Soc. 11. Mai. Belgique, vol. xxiii,

p. 296, 1888), and in the Middle Eocene or Lutetian beds of England
(R. B. ]^s^ewton, Syst. List Edwards Coll. British Oligocene and Eocene
Jl/ollusca, British Museum, 1891, p. 205). Mayer-Eymar recorded
a well-preserved fragment from the island on Birket el Quriin.

Cossmann described it from the neighbourhood of Dime, and
Oppenheim has recognized the shell from similar localities, as well as

numerous other places in Egypt, especially in the neighbourhood of

Cairo and the Pyramids.
This specimen forms one of the duplicates presented to the British

^luseum (IS^atural History) by the Geological Survey of Egypt.
Formation.—Lutetian (Middle Eocene).

Locality.—South of Dime (H. J. L. Beadnell).

EXPLANATION OF PLATES III AND IV.

All figures are photograj)hed natural size.

Plate III.

Lanistes antiquus, Blanckenhorn.

Fid. 1. Spiral view of a large example of this species, preserved as a calcareous
sandstone cast.

,, 2. Basal view of same specimen, showing a great umbilical depth with
the inner volutions. The costated remains of a small Ostreifomi
shell are i^resent in the matrix of the aperture.

' Hist. Nat. Anim. sans Vert., vol. vii, p. 59, 1822.
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TuRRiTELLA TRANSITORIA, Mayer-Eymar.

Fig. 3. Front aspect of an adult fragmentary example, much polished from
wind and sand erosion, although partially preserving the spirally

granulate ornamentation of this species.

,, 4. Dorsal view of a medium-sized specimen, with four whorls, showing
obscure sculpturing and granulated margins to the carinations.

This is one of the few marine shells found in the Jebel el Qatrani

beds, and is therefore of Bartonian or Upper Eocene age.

TURRITELLA Oppenheimi, nom. mut.

Fig. 5. A fragmentary adult specimen, somewhat polished through sand and
wind erosion, showing the elongate and slightly excavated whorls
with the basal carination and fairly deep suture. The equidistant

spiral striations and sinuous growth-lines are also well seen.

Plate IV.

Ehopalithes goniophorus, Bellardi, sp.

Fig. 1. Front view of an eroded specimen, showing the narrowly elongate
aperture, the vertical and obliquely constituted whorl with its

median carination, as well as obscure evidence of sculpture on the

earlier whorls (= marginal tuberculation).

Clavalithes Beadnelli, n.sp.

Fig. 2. Latero - dorsal view of the only example known, showing the

prominently sulcated, vertical whorls and the horizontal sutural

region. The body-whorl exhibits a part of the columellar callosity.

The perforations on the surface of this specimen are probably of

some organic origin.

Clavalithes Solanderi, Grabau.

Fig. 3. Dorsal view of a medium-sized specimen, showing the tall and closely

built whorls, with no evidence of irregular or spiny margins.

Hemifusus errans, Solander, sp.

Fig. 4. Dorsal aspect of shell, with the characteristic form and ornamentation
of this species.

Meloxgena Andrewsi, n.sp.

Fig. .5. Front view of the only specimen known, showing the depressed and
slightly elevated whorls, the narrow and elongate aperture, and the

narrow basal umbilical perforation bounded by an inflated outer
margin.

,. 6. Dorsal view of same, exhibiting fine sculpture striations and the
swollen twisted region at the base which circumscribes the
perforation.

The specimens figured are preserved in the British Museum (Natural History).
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mollusca collected by Schweinfurth in 1879, which were supposed

to possess a Bartonian facies (now regarded as of Lutetian or

Middle Eocene age) :
—

Pelectpoda.— Ostrea plicata, Defrance ; 0. digitalina, Dubois;

0. yigantea, Solander ; 0. longirostria, Lamarck ; 0. producta,

Delbos & Raulin ; Area Edwardsi, Deshayes; Lucina ponium,

Dujardin ; L. cf. tabulata, Deshayes ; Cardium Schweinfurth i,

Mayer-Eymar ; Isocardia cyprinoides, lironn ; Cytherea Newboldi,

Mayer-Eymar ; Tellina pellucida, Deshayes ; Mactra compressa,

Deshayes; Corbula pixidicula, Deshayes.
Gasiropoda.— Calypfraa trochiformis, Lamarck ; Turritella

angulata, J. de C. Sowerby ; T. carinifera, Deshayes ; T. transitoria,
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Mayer-Eymar ; T. turris, ]5astei'ot ; Turho Parkinsoni, Defrauce
;

Pleurotoma sp. ; Fictda tricarinata, Mayer-Eymar.
Mayer-Eymae (C.). " Plicatularum sex novfe e stratis Aegyptiee

Parisianis "
: Viertelj. Nat. Ges. Zurich, vol. xxxiv, pp. 392-5,

1889.

Describes Plicatida ahundans, Mayer-Eymar, from the Lutetian
or Middle Eocene of the Fayum.

"Diagnoses Ostrearum novarum ex agris Aegyptite nummu-
liticis " : Viertelj. Nat. Ges. Zurich, vol. xxxiv, pp. 289-99,
1889. [Reprint in Mem. Soc. Beige Geol. Pal. Hvdrol.
(Bruxelles), vol. iii, pp. 401-8, 1889.]

The following forms from the Lutetian of the Fayum are

described but not figured : Ostrea {Alcctryonia) Lenzi, 0. cegypiiaca,

0. Qoiimiana, 0. Ismaeli.

"Description de Coquilles fnssiles des Terrains tertiaires

inferieurs": Journ. de Couch. [Paris] for 1887, 1888, 189.5,

1896, 1898.

The followiug moUusca from the Lutetian or Middle Eocene
formation of the Fayum are described and frequently figured in

the various volumes of this periodical : (1887) Lovellia

Schweinfurthi
\ (1888) Ostrea Fraasi and var. Fajumm&is, Pecten

Moelhensts
; (1895) Melongena {Heligmotoma) Nilotica, 3fesaUa

Hofana, Fiisiis (^Clavellites) spinostia, Tudicula nmhilicaris,

Pleurotoma ingens, Pereircea Beyrichi, Toluta
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; (1896) Cardita {CossmanneUa) ^gyptiaca; (1898)

Ostrea [Gryphcea) Arabica, Tellina Damesi, T.yrandis, T. latissima,
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Art int.

"Diagnoses Mytilorum ex agris ^gy])tife nummuliticis " :

Viertelj. Nat. Ges. Zurich, vol. xxxvi, pp. 169-75, 1891.

Describes, but without figuring, the new species, Mytilus

Nilotictis, from the Lutetian or Middle Eocene of the Fayum.
" L'Oasis de Moeleh "

: Bull. Inst. Egvpten, ser. iii, No. 3,

pp. 44-53, 1892.

The following moUusca from the Lutetian deposits are listed

from this area of the Fayum :
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Pelecypoda.— Ostrea Gumbcli, Mayer-Eymar MS. ; Pecten

MoeUiensis, Mayer-Eymar ; P. cornetis, J. Sowerby ; Vulsella

chamiformis, Mayer-Eymar ; Lucina glohulosa, Deshayes ; L. con-

sohrina, Deshayes ; L. Defrancei, Deshayes.

Gastropoda.— Velates SchmiedelijQiYxevuniiz; Cerithiumfodicatnm

,

Bellardi.
'' Ampidlaria (Lanistes) Bolteni, Chemnitz": Eclog. Geol.

Helvetice, vol. vi, p. 120, 1900^.

^ " Les Ampullaires de I'Eocene d'Egypte "
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Egyptien, ser. iv, No. 2, fasc. 4, pp. 205-7, 1901.

" Interessante neue Gastropoden aus dem Untcrtertiar

Esyptens " : Viertelj. Nat. Ges. Zurich, vol. xlvi, pp. 23-7,

pL i, figs. 1, 2, 1901.
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Describes and fip;ui'es Ampullaria {Lanistes) Bolteni, Chemnitz,
from the Lutetian (^Ostrea Clot-beyi Eeds) of the Fayum.

Mayek-Eymar (C). " Liste der nummulitischen Turritelliden

Egyptens auf der geologischen Samnilung in Zurich "
: Yiertelj.

Nat. Ges. Zurich, vol. xlvii, pp. 38.5-92, pi. xxii, 1903.

Eecords the following Turritellidoe from the Lutetian of the

Fayum : Protoma cathedralis, Brougniart ; Turritella angulata,

.T. de C. Sowerby ; 2\ bicarinata, Eichwald ; T. carinifera,

Deshayes ; T. Desmaresti, Basterot ; T. Lessepsi, Mayer-Eymar

;

2\ mitis, Deshayes ; T. nana, ^fayer-Eymar ; T. Tihana, Mayer-
Eymar ;

7'. vinculata, Zittel {= T. Parisiana, Mayer-Evmar)
;

Mesalialilirata, Mayer-Ej^mar ; M. ohruta, Locard y— M. Locardi,

Cossmann) ; ^^. electa, Locard ; M. terebriformis, Mayer-Eymar.
" Numraulitische Dentaliiden, Fissurelliden, Capulideu, und

Hipponiciden Aegyptens auf der geologischen Sararalung in

Zurich "
: Yiertelj .'Nat. Ges. Zurich, vol. xlviii, pp. 271-86, V^O:",.

Describes the following forms from the Lutetian or Middle
Eocene of the Fayum : Fissurella aciiticosta, Mayer - Eymar

;

Calyptrcca Chinensis, Linnaeus ; C. pectinata, Mayer - Eymar
;

Bentalium striatum, ^o'wevhx] B.circinatum, Sowerby; DJucidum,
Deshayes ; D. Michelottii. Haern.

" Itevue des grandes Ovules ou Gisortia, Jousseaume " :

Viertelj. Nat. Ges. Zurich, vol. xlix, pp. 35-9, 1904.

Records Ovula ( Gisortia) gigantea, Miinster, sp. {= 0. 3Iurchisoni,

Archiac), from the Lutetian of the Fayum.
OprEXHKiM(PAiJL). "Zur Kenntnis altertertiarer Faunenin Agypten" :

Palaeontographica, vol, xxx, pt. iii, sect. 1, Bivalves, 1903
;

sect. 2, Bivalves, Gastropoda, Scaphopoda, Cephalopoda, 1906
(plates and text).

"Observation sur I'Age des Couches a Palceomastodon du
Fayoum "

: Bull. Soc. geol. France, ser. iv, vol. vii, pp. 358-60,

1907.

Eeinach (A. TonV " Sohildkriitenreste aus dem agyptischen Tertiiir "
:

Abhandl. Senckenberg. Nat. Ges. [Frankfurt a. M.], vol. xxix,

pp. 64, 1903.

ScHWEiNFUETH (G.). " Eeisc in das Depressionsgebiet im TJnikreise

des Fajum im Januar, 1886": Zeitsch. Ges. Ei-dkunde, Berlin.

vol. xxi, pp. 96-149, with a map (topographical), 1886.

Stromer (E.). " Geologische Beobachtungen im Fajum und am
unteren Niltal": Abhandl. Senckenberg. Nat. Ges. [Frankfurt

a. M.], vol. xxix, pp. 135-47, pi. xxi, 1907.

VI. In^DEX TO THE GeXERA AND SpECIES OF THE MoLLUSCA.

abscissa (Ostrea), 69. ^gyptiaca (Cossmannella), 70, 84.

abnnclans (Plicatula), 69, 84. iEgyptiaca (Cyprina), 71.

Acera, 68, 74. ^Egyptiaca (Fistulana), 71.

acuticosta (Fissurella), 72, 8-3. iEgyptiaca (Glycymeris), 70.

acuticostata (Cardita), 70. .33gyptiaca (Lucina), 70.

.^gyptiaca (Cardita), 84. ^gyptiaca (Naticina), 73.

^gyptiaca (Cassis), 73. ^gyptiaca (Ostrea), 69, 84.
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iEgyptiaca (Pholadomya), 71.

iEgyptiaca (Rimella), 73.

iEgyptiaca (Thraeia), 71.

iEgyptiacus (Spondylus), 64, 67, 69.

agglutinans (Tugurium), 72.

Alectryonia, 58, 59, 64, 67, 68, 69, 75,

84.

alticostata (Ostrea), 69.

ammonis (Natica), 73.

Ampullaria, 58, 59, 73, 74, 75, 84, 85.

Ampullina, 73.

analoga (Mesalia), 72.

Andrews! (Melongena), 79, 82.

angulata (Turritella), 62, 65, 66, 72,

80, 83, 85.

Anomia, 67.

antiquus (Lanistes), 59, 64, 68, 73,

74, 75.

aperta (Calyptrffia), 68, 72.

Aporrhais, 73.

Arabica (Gryphtea), 69.

Arabica (Voluta), 59, 68, 74, 80, 83,

84.

Arabica (Volutolyria), 80, 84.

Area, 65, 67, 70, 83.

Architectonica, 72.

Arcopagia, 67, 71.

Artini (Aporrhais), 73.

Artini (Chenopus), 84.

Axinasa, 70.

Barbatia, 70.

Bartonianus (Lanistes), 59, 65, 68.

Bayania, 68, 73.

Beadnelli (Clavalithes), 76, 82.

Beadnelii (Voluta), 59, 68, 74, 80.

Bellardii (Alectryonia), 69.

Bellardii (Plicatula), 69.

Bellardii (Tellina), 71.

Beyrichi (Pereiraea), 73, 84.

bialata (Lucina), 70.

bicarinata (Turritella), 85.

Bicorbula, 71.

bilirata (Mesalia), 85.

bilirata (Turritella), 72.

Blanckenhorni (Corbicula), 71.

Bolteni (Lanistes), 73, 74, 75, 84, 85.

bovensis (Plicatula), 69.

brevis (Cyprina), 71.

Bulla, 74.

Cailliaudi (Ostrea), 69.

Cailliaudi (Vulsella), 69.

Cairensis (Patella), 72.

Cairensif5 (Plicatula), 69.

calliste (Lucina), 70.

Calyptrffia, 68, 72, 83, 85.

Cardita, 67, 70, 84.

Cardium, 70, 83.

carinata (Ampullaria), 75.

carinatus (Lanistes), 59, 75.

carinifera (Turritella), 72, 81, 83, 85.

Carolia, 58, 59, 64, 67, 69, 83.

Cassis, 73.

cathedralis (Protoma), 85.

Cerithiuni, 61. 64, 65, 66, 73, 84.

chamiformis (Vulsella), 69, 84.

Chenopus, 84.

Chinensis (Calyptrsea), 85.

Chrysodomus, 78.

cii'cinatum (Dentalium), 85.

Cirrus, 74, 75.

clathratus (Serpulorbis), 72.

Clavalithes, 59, 68, 73, 76, 77, 82, 84.

Cleopatrffi (Neverita), 73.

Clot-beyi (Alectryonia), 59, 64, 67, 68,

69, 75, 85.

complanata (Cardita), 70.

compressa (Mactra), 67, 71, 83.

concinna (Lucina), 70.

conjunctum (Ceritbium), 61.

consobrina (Lucina), 84.

convolutum (Terebellum), 73.

Corbicula, 59, 67, 71.

Corbula, 59, 67, 71, 83.

cordatus (cf.) (Lithophagus), 65.

corneus (Pecten), 84.

cornigera, var. (Ostrea), 69.

corpusculum (Diplodonta), 70.

Cossmannella, 70, 84.

costellata (Melania), 73.

costellatum (Diastoma), 68, 73.

Crassatella, 70, 84.

Crassatellites, 67, 70.

crassatina (Natica), 62, 66.

Crepidula, 72.

crispata (Vulsella), 67, 69.

Crocodili (Turritella), 72.

cubitus (Ostrea), 69.

Cucullffia, 67, 70.

cucullata (Alectryonia), 58, 59.

cycloidea (Diplodonta), 70.

Cyprina, 71.

cyprinoides (Isocardia), S3.

Cytherea, 71, 83.

Damesi (Tellina), 84.

debilis (Naticina), 64, 73.

Defrancei (Lucina), 84.

Dentalium, 85.

deperdita (Vulsella), 69, 83.

depressa (Mactra), 71.

desertorum (Bulla), 74.

Desmaresti (Turritella), 72, 85.

detrita (Lucina), 70.

Diastoma, 68, 73.

digitalina (Ostrea), 83.

Dimehensis (Cueullsea), 70.

Diplodonta, 67, 70.

Divaricella, 67, 70.

dorsata (Ostrea), 68.
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Edmondstonei (Gryphrea), 69.

Edwardsi (Area), 70, 83.

electa (Mesalia), 72, 85.

elegans (Ostrea), 69.

elongata (Melania), 73.

errans (Chiysodomus), 78.

errans (Fusus), 78.

errans (Hemifusus), 78, 82.

errans (Mayeria), 78.

errans (Semifusus), 78.

errans (Strombus), 78.

Escheri (Gryj)h8ea), 68.

evanida (Lucina), 70.

Exogyra, 64.

facilis (Patella), 72.

Fajumensis (Cardita), 70.

Fajumensis (Crassatella), 70.

Fajumensis (Crassatellites), 70.

Fajumensis (Lucina), 70.

Fajumensis (Mcera), 71.

Fajumensis (Ostrea), 84.

Fajumensis (Parallelij)ipedum) , 70.

Fajumensis (Peloronta), 72.

Fajumensis (Pleurotoma), 74.

Fajumensis (Potamides), 73.

fasciata (Mesalia), 59, 64, 72, 83.

fasciculata (Turritella), 72.

Ficula, 73, 84.

tidelis (Cardita), 70.

Fissurella, 72, 85.

Fistulana, 71.

tluminalis (Corbicula), 59.

i'odicatum (Cerithium), 84.

Fortisiana (Lucina), 70.

Fossularca, 70.

Fourtaui (Mactra), 71, 83.

Fraasi (Exogyra), 64.

Fraasi (Ostrea), 69, 84.

fraudatrix (Turritella), 72.

frequens (Vasum), 74.

Fustiaria, 67, 71.

Fusus, 73, 76, 77, 84.

Gallica (Bicorbula), 71.

gibbosula (Lucina), 70.

gigantea (Gisortia), 85.

gigantea (Ovula), 85.

gigantica (Ostrea), 69.

Gisortia, 85.

globulosa (Lucina), 84.

Glycymeris, 67, 70.

goniophorus (Clavalitbes), 73, 76.

goniopborus (Rbopalitbes), 76, 82.

grandis (Neritina), 72.

grandis (Tellina), 71.

Gryphaja, 67, 68, 69.

Gumbeli (Grypbsea), 68.

Gumbeli (Ostrea), 84.

Harpa, 74.

Heberti (Aleetryonia), 69.

Heberti (Ostrea), 69.

Heligmotoma, 68, 74, 84.

Helix, 75.

Hemifusus, 78, 82.

Hessi (Ostrea), 69.

Hipponyx, 72.

bistrio (Grypbaea), 69.

Hofana (Mesalia), 72, 84.

Hollowaysi (Macrosolen), 59, 64, 71.

Hollowaysi (Sanguinolaria), 71.

bumilis (Solariella), 72.

incrassata (Cytberea), 71.

incrassata (Meretrix), 71.

indigena (Crepidula), 72.

indigena (Plicatula), 69.

inflata (Diplodonta), 70.

ingens (Pleurotoma), 59, 64, 65, 66, 84.

ingens (Surcula), 68, 74.

Ismaeli (Ostrea), 84.

Isocardia, 83.

•Junkeri (Crassatella), 70, 84.

.Junkeri (Crassatellites), 70.

juxtadentata (Glycymeris), 70.

Kaufmanni (Grypbsa), 68.

Koeneni (Pugilina), 74, 79.

labiella (Voluta), 74.

lamellosum (Ceritbium), 64, 73.

Lampusia, 73.

Lanistes, 58, 59, 64, 65, 68, 73, 74, 75,

81, 83, 84, 85.

latissima (Ostrea), 69.

latissima (Tellina), 71.

Latrunculus, 73.

Lenzi (Aleetryonia), 84.

Lessepsi (Turritella), 72, 85.

Libyea (Lucina), 70.

ligiraria (Vulsella), 69.

lingulata (Vulsella), 69.

Litbopbagus, 65.

Locardi (Mesalia), 72, 83, 85.

longa (Ampullina), 73.

longsevus (Clavalitbes), 73, 77.

longffivus (Fusus), 77.

longfevus (Murex), 77.

longirostris (Ostrea), 69, 83.

Lovellia, 71, 84.

Loxoeardium, 67, 70.

lueidum (Dentalium), 85.

Lucina, 59, 65, 67, 70, 83, 84.

Lyonsi (Corbula), 71.

Macaliopsis, 67, 71.

Macrosolen, 59, 64, 67, 71.

Mactra, 67, 71, 83.

Msevusi (Lucina), 70.

Martinsi (Ostrea), 69.

Mayeria, 78.

Mebemeti (Aleetryonia), 69.

Melania, 61, 65, 66, 73.

melaniseformis (Melania), 73.



88 PROCEEDINGS OF THE M ALACOLOGICAL SOCIETY.

Melongena, 79, 82, 84.

Meretrix, 67, 71.

Mesalia, 59, 64, 72, 83, 84, 85.

Michelottii (Dentalium), 85.

mitis (Turritella), 85.

Mitra, 59.

Moelhensis (Pecten), 84.

Moelbensis (Pseudamusium), 69.

Moelhensis (Vulsella), 69.

Moera, 71.

Mceridis (Nucula), 70.

Mokattamensis (Cardita), 70.

Mokattamensis (Hipponyx), 72.

Mosis (Cardita), 70.

multicostata (Cardita), 70.

Murex, 77.

Mutela, 65.

Murehisoni (Ovula), 85.

muricata (Melania), 66.

mutica (Harpa), 74.

Mytilus, 84.

nana (Turritella), 85.

Natica, 62, 66, 73.

Naticina, 64, 73.

Nautilus, 59, 68.

Neritina, 72.

Neverita, 73.

Newboldi (Cytherea), 71, 83.

Newboldi (Meretrix), 71.

nexilis (Pyrula), 73.

Nilotica (Cassis), 73.

Niloticum (Heligmotoma), 74, 84.

Niloticus (Mytilus), 84.

Nose (ClavaliUies), 73.

Note (Fusus), 76.

n.sp. (Melania), 65, 66.

Nucula, 70.

Nysti (Melania), 61, 65, 66.

oasidis (Bulla), 74.

obliquum (Cardium), 70.

obliquus (Solen), 71.

obruta (Mesalia), 72, 85.

Oppenheinii (Turritella), 81, 82.

Orengas (Potamides), 73.

Ostrea, 67, 68, 69, 83, 84, 85.

ovata (Ampullaria), 59.

Ovula, 85.

oxycrepis (Mesalia), 72.

paradisiacum (Pyrula), 79.

paradisiacum (Pyrum), 79.

Parallelipipedum, 70.

Parisiana (Turritella), 72, 85.

Parkinsoni (Turbo), 72, 84.

Patella, 72.

paucicostata (Ostrea), 69.

Pecten, 84.

pectinata (Calyptrfea), 72, 85.

Peetunculus, 67, 70.

Pereiraja, 73, 84.

perhorridus (Spondylus), 69.

pellucida (Tellina), 71, 83.

Peloronta, 72.

Pharaonica (Turritella), 59, 62, 66,

72, 80, 83.

Pliaraonis (Lucina), 59, 70.

Pharaonum (Gryphrea), 68.

Pboladomya, 67, 71.

pixidicula (Corbula), 59, 83.

placenta (Placuna), 69.

Placuna, 67, 69.

placunoides (Carolia), 59, 64, 67, 69,

83.

planicosta (Area), 70.

Pleurotoma, 58, 59, 64, 65, 66, 74, 84.

plicata (Ostrea), 69, 83.

plicatella (Macaliopsis), 71.

Plicatula, 59, 67, 68, 69, 84.

polymorpba (Plicatula), 59, 67, 68, 69.

polytbele (Lucina), 70.

pomum (Lucina), 70, S3.

Potamides, 59, 65, 66, 73.

prisea (Turbinella), 74, 80.

producta (Ostrea), 83.

Protoma, 85.

Pseudamusium, 67, 69.

pseudimbricataria (Turritella), 72.

puellula (Crassatella), 70, 84.

puellula (Crassatellites), 70.

Pugilina, 68, 74, 79.

j)yramidarum (Terebratella), 69.

Pyrula, 73, 79.

Pyrum, 79.

Qeruniana (Ostrea), 69, 84.

Eaeta, 71.

Bai (Lucina), 70.

Eai (Pyrula), 73.

ramosa (Ostrea), 69.

Reili (Ostrea), 69.

reticulata (Macaliopsis), 71.

Ehopalithes, 76, 82.

Eimella, 73.

Eoncana, var. (Melania), 73.

Eouaulti (Spondylus), 69.

Sanguinolaria, 71.

scalaris (Fusus), 73, 77.

scalaroides (Potamides), 59, 65.

Scbmidelianus (Yelates), 67, 72, 84.

Schweinfurthi (Cardium), 83.

Schweinfurthi (Lovellia), 71, 84.

Schweinfurthi (Loxocardium), 70.

Schweinfurthi (Ostrea), 69.

Schweinfurthi (Plicatula), 69.

Schweinfurthi (Eaeta), 71.

Semifusus, 78.

semipectinata (Alectryonia), 69.

serotina (Clavalithes), 77.

Serpulorbis, 72.

Sickenbergi (Ostrea), 69, 84.
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sigaretina (Ampullina), 73.

sinuosa (Divaricella), 70.

Solanderi (Clavalithes), 77, 82.

Solariella, 72, 77.

Solen, 71.

sopitum (Terebellum), 68, 73.

sp. (Area), 70.

Spatha, 65.

spinosus (Clavalithes), 73, 84.

spirata (Natica), 73.

splendida (Xenophora), 72.

Spondylns, 64, 67, 69.

Stanley! (Ostrea), 69.

striateila (Acera), 68, 74.

striatum (Dentalium), 8r5.

Strombus, 78.

Stromeri (Acera), 74.

Stromeri (Fustiaria), 67, 71.

Stromeri (Latrunculus), 73.

stygis (Bayania), 68, 73.

subarmata (Ostrea), 69.

subcarinata (Ampullaria), 73, 74, 7-5.

subcarinatus (Lanistes), 74, 75.

subcircularis (Lucina), 70.

suborbicularis (Ostrea), 69.

subpatulum (Areliitectonica), 72.

subplanicosta (Area), 70.

sulcataria (Cytherea), 71.

sulcataria (Meretrix), 67, 71.

Sm-cula, 68, 74.

tabulata (cf.) (Lucina), 83.

Tellina, 59, 65, 71, 83.

tenuifilosa (Fossularca), 70.

tenuistriata (Tellina), 59.

Terebellum, 68, 73.

Terebratella, 69.

terebriformis (Mesalia), 85.

teretiusculus (Unio), 59.

terrestris Boltenianacontraria (Helix),

75.

tethyis (Barbatia), 70.

Thracia, 71.

tiarella (Ceritbium), 65, 66.

Tihana (Turritella), 85.

transitoria (Turritella), 59, 64, 65, 66,

72, 80, 82, 83.

transversa (Cytherea), 71.

transversa (Meretrix), 71.

tricarinata (Cassis), 73.

tricarinata (Ficula), 73, 84.

trigonata (Crassatella), 70.

trigonata (Crassatellites), 70.

tristriatus (Potamides), 59, 65, 66.

Tritonium, 73.

trochiformis (Calyptrtea), 72, 83.

Troehus, 72.

Tudicla, 68, 74, 84.

Tugonia, 71.

Tugurium, 72.

Turbinella, 74, 80.

Turbo, 72, 84.

turris (Turritella), 84.

Turritella, 58, 59, 62, 64, 65, 66, 72,

SO, 81, 82, 83.

umbilicaris (Troehus), 72.

umbilicaris (Tudicla), 74, 84.

unicolor (Viviparus), 58, 59.

uniformis (Area), 70.

Unio, 58, 59, 64, 65.

uniradiatus (Solen), 71.

Vasum, 68, 74.

Velates, 67, 72.

vinculata (Turritella), 72, 85.

viperina (Lampusia), 73.

viperinum (Tritonium), 73.

Viviparus, 58, 59.

Voluta, 59, 68, 74, 80, 83. 84.

Volutolvria, 80, 84.

Vulsella, 67, 69, 83, 84.

Whitehousei (Gryphfea), 69.

Xenophora, 72.

Zitteli (Arcopagia), 71.

Zitteli (Tugonia), 71.
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THE DISTRIBUTION AND HABITS OF ALOPIA, A SUB-GENUS OF
CLAUSILIA.

By tlie Rev. A. H. Cooke, M.A., F.Z.S.

Read 8th March, 1912.

The sub-genus Alopia was first constituted by H. & A. Adams
ill 1858 for a group of dextrorsal Clausilia inhabiting Transylvania.
Tlie description given in Adams is a word-for-word translation of

Charpentier's cliaracterization of liis section^ in his grouping of

Clausilia,' but the French author gave no sub-generic names to his

sections. Both authors grouped only three species under Alopia,
viz., Biehi, Pfr. (Parr.), Lischlceana, Parr., pruinosa, Parr., wliile

tliey placed several other species now reckoned as Alopia (e.g. plumbea,
llossra., straminicollis, Parr., canescensi, Parr., regalis, Parr.) under
another section.

Two discoveries caused the subsequent enlai'gement of the sub-ge«us.
In the first place it was observed, by E. A. Bielz and otliers, that

several sinistral species were also to be grouped under Alopia, and,

secondly, Adolph Schmidt pointed out ^ that the so-called Balea
or Baleo-Clausilia of the Southern Carpathians were also Alopia,
and that the absence of a clausilium was no true ground for separating
them sub-generically, a view stoutly contested by E. A. Bielz.

^

My object in the present paper is not so much to attempt to settle

disputed points of classification or identification, as to record the
impressions I have myself received from two visits paid to Transylvania
in the autumns of 1909 and 1911, with the special purpose of
observing the habits, mode of life, and distribution of the group.

1. Distribution.—The Alopia group is entirely peculiar to Hungary
and the part of lloumania immediately adjacent. More than this,

of the seventy-two species, sub-species, and varieties enumerated
by Ivimakowicz,^ seventy-one are found in the south-east corner of

Hungary known to us as Transylvania, and to the Austrians as

Siebenhiirgen, and on the lloumanian slope of the adjacent Carpathians.
More than this still, ot these seventy-one, sixty occur within a radius
of 40 km. from Kronstadt (Hung. Brasso), which town, lying as it

does at the foot of the Carpatliians, and only 13 km. as the crow
flies from the Roumanian frontier, may be regarded as the nucleus
of the group. And furtlier, if a circle be described with Kronstadt
as the centre, and radius 40 km., and a diameter be run across this

circle from east to west, of the sixty species, sub-species, and varieties

living witliin the circle, six only occur to the north of the diameter
and fifty-four to the south, a sufficient indication that Alopia is

essentially a raountain-dflrelling group.

^ Genera, vol. ii, p. 181.
" Journal de Concbyliologie, ser. I, vol. iii, p. 361, 1852.
=* Syst. Europ. Clansilien, 1868, pp. 3, 4, 18-28; Zeitscb. Ges. Naturwiss.,

vol. viii, pp. 407-13, 1856.
* Fauna dcr Land- und Siissicasser-Molhiskcn Siebenbiirgens-, 1867, p. 103.
^ Verb. Siebenbiirg-. Ver., vol. xliii, pp. 19-58, 1894.
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On the main chain of the South Carpathians the range of the

group is sluirply detined. It is not found west of the Konigstein,

or east of the village of Bodza-vama, at the foot of the Cznkas and
the Dobromir. In other words, it inhabits about 65 to 70 km. only

of the main chain. The highest peaks of the range stretch unbroken
westward of the Konigstein, but at the Konigstein Alopia stops dead,

to appear once more, in a single species and two varieties, 150 km.
to the west, near the Szurduk Pass into Koumania.

2. Locality. — Within these limits Alopia occurs exclusively in the

Jurassic, Cretaceous, and Eocene limestones. It is essentially a rock-

haunting group ; in vain will you look for it on trees, or on mossy
banks, or amongst nettle-roots, or under stones, or in any of the

localities affected by the ordinary British or Continental Clausilia.

The open mountain ridges, the perpendicular cliffs, the huge boulders

which have become detached from the precipices, are its chosen home,
and it occurs nowhere else. Quite exceptionally I have found
a few specimens of Meschendorferi, Bielz, on tree trunks growing close

to great boulders, but this was under circumstances which made it

crawl about in a state of excitement, and plumbea, Ilossm., may be

found on old walls in Kronstadt itself. But one soon learns the

lesson that it is waste of time to look for Alopia on any mountain
within the favoured area, unless that mountain contains bare faces

of limestone cliff; if these occur, it may be predicted with f^onie

certainty that Alo^n'a will be present also.

The great limestone range of the South Carpathians is cut into

deep and precipitous valleys. These ' Schluchten ', the sides of which
often rise in cliffs 500 to 1,000 feet high, and are sometimes so narrow
that you can almost touch both sides with outstretched arms, are

invariably tenanted by Alopia, and the same species will often vary
considerably, e.g. in the upper and lower ends of the same ' Schlucht'.

How variable the group is, is shown by the fact that Kimakowicz
only recognizes fourteen species and sub-species, while he enumerates
fifty-eight named varieties.

It is remarkable within what narrow limits a species or a definite

variety will occur. I will give some instances of this. Bielz '

describes A. Meschendorferi a,?, occurring exclusively on the Zeidnerbeig,
a somewhat isolated mountain about seven miles from Brasso. In 1909
I went up the Zeidnerberg with the object of collecting this species.

On the ascent I searched for it in every possible locality without
any success. I arrived within two minutes of the top without having
secured a single specimen, and seriouslj' thought I must have climbed
the wrong mountain. Suddenly, on a low piece of exposed rock face,

the species appeared in abundance, and it is no exaggeration to say
tliat, for the remaining 50 feet, if I had wanted a thousand living

specimens, I could easily have taken them.
The Great and Little Konigstein are separated by a narrow and

steep Schlucht called the Krepatura. On the perpendicular sides of

the Schlucht A. Fussiana, Bielz, var. insignis, a sinistral form with

' Fauna der Land- und Silsswasscr-Molhiskcn Sicbcnbfnrjcns, p. 127.
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well-marked riblets, occurs in fair abundance. When you get to the

top of the Krepatura, you step over a little saddle, perliaps 40 feet

Avide, and descend equally steeply on the other side. The moment
you get to the top, A. Fussiana, var. insignis, stops dead, and is

replaced on the rocks of tlie Schlucht on the other side by a dextral

form, A. Fussiana, var. 2)>'w'>wsa, Parr.

A. Biehi, Pfr., vai'. Potaissanensis, Kim., occurs only in the

Schlucht of Torda, and I made a special expedition to Torda to obtain

it. The Schlucht, Avhose perpendicular limestone sides appeared most
favourable for tlie occurrence of Alopia, was searched from one end

to the other without the slightest success. At last, when almost

giving up the search in despair, one came upon it in abundance on

a certain buttress of steep rock, but, search as one might on both sides

of the Schlucht, not a single specimen was found except on this patch

of rock, which measured no more than 30 feet in length, and
appaientlj' differed in no respect fi'om neighbouring patches.

Put the Donghavas mountain is perliaps more remarkable than any
for its breeding of varieties. It is a round, stumpy mountain of about

5.000 feet, covered with forest, and with streaks of limestone cliff on

all its faces. Kimakowicz enumerates five distinct varieties of Alopia

from different sides of the mountain, and all peculiar. I cannot

pretend to have found all these, but I found three forms of the same
species wholly distinct from one another, each occurring within

sharply defined limits. IS^ot half a mile from the Donghavas rises

another mountain, the Tesla, also round-topped, covered with forest,

and with streaks of limestone cliff. On the Tesla cliffs an Alopia

{(/laiica, Bielz) occurs, entirely distinct from anything in the

Donghavas, and scarcely varying at all, while A. Haueri on the

Donghavas has five separate varieties.

Alopia elegans, Bielz, a very well-marked species, is confined to

the Dumboviciora Schlucht in lloumania, on the far south side of the

Kuuigstein. Two good varieties are found in the upper part of the

same Schlucht, cerasina, A. Schm., and intercedejis, A. Schm.
Although the species and varieties are so numerous, and although

the area over which the majority of the gi'oup occurs is relatively so

small, the species never overlap. No two distinct species ever live

togetlier on the same cliff face. So far as external features go, the

Malajester, Propasta, Bogater, Dumboviciora Schluchten appear

equally adapted for the habitation of Alopia, and yet each has its one

species and no more, the Malajester livida, Menke, the Dumboviciora

elegans, Bielz, the Bogater Bogatensis, Bielz, the Propasta Lischheana,

Parr., the Krepatura Fussiana, Bielz, var. insignis. In the two latter

cases, the Schluchten in question form part of the same mountain, which
is not of great area, and open on to the plain at no great distance

from one another.

These restrictions of locality perhaps do not stand alone and could

be paralleled by similar instances in other genera. But what makes
them more remarkable in this case is, that many other forms of

Clausilia, not being Alopia, occur abundantly all over the district,

with no such restrictions of distribution, and no appreciable tendency
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to extremes of variation. Thus, of the Alitida group, critica, Bielz,

fallax, Rossiu., stabilis, Zieg, are found everywhere, and the same is

the case with cana, Held, and plicata, Desh. {Laciniaria), marginata,

Zieg, transsylvanica, Zieg, and orthostoma, Menke (Marpessa),

latestriata, Bielz, and dtibia, Drap. {IpMgenia). Some of these forms
occur wherever an Alopia is found (I have a specimen of cana from
the top of the Butschetsch, 8,230 feet), and they are spread impartially

all over the district.

3. Habits of Life and Food.—One notices that though all Alopias
live on limestone rocks, and nowhere else, there are certain difierences

of method in the various species. In the Krepatura, A. Fussiana,

var. insignis, is scattered in ones and twos on the perpendicular face

of the cliif, and seldom packs closely together. On the Donghavas,
A. IIaueri,\i\v. amligua, has similar habits, and a closely related form
from the Czukas is scattered over rocks, showing a special predilection,

which I have noticed in other groups, for bands of moist clay.

On the Tesla, A. glauca does not gather gregariously in cracks or

holes, but stands out singly on the face of the rock. The same is the
case with livida in the JVlalaj ester Schlucht, and with a form of whose
exact identity I am not quite certain, found on the Furnica in

Koumania. On the other hand, A. Fussiana, var. pruinosa, from
a similar locality to the east of the Kcinigstein, fairly astonished me
by its propensity for clotting together in masses at the foot of the
cliffs close to the ground. I first found a bunch of twenty-seven,
then another of sixty, and finally measured a space 2 feet long by
2i inches high, and counted on it over 200 living specimens, all adult.

A. Meschendotferi, on the Zeidnerberg, gathers in bunches in the
hollows of the limestone. On the top of the Piatra Mare A. canescens

is fairly abundant, but if you look on the rock faces you will hardlj-

find a single specimen, even in the shady cracks
; the species occurs

half buried in the grass at the foot of the rocks and under ledges
which are almost flush with the ground.

The food of Alopia is, as a rule, minute mosses and lichens. There
is no doubt that the microscopic algse and vegetable organisms
occurring on the disintegrated limestone surfaces are also eaten by
them. On the conglomerate it can only find moss and lichen. I have
never found one on a green leaf.

4. Variation in Size.—When large numbers of a given species are
examined, specimens will generally be found of a large and also of

a small form, in each case fully grown. The fact is very marked in

the case of livida from the Malaj ester Schlucht, glauca from the Tesla,
Kaueri, var. amhigua from the West Donghavas, plumbea from near
Kronstadt, Fussiana from the Kunigstein. In each of these cases the
larger form sometimes contains two whorls more than the shorter, and
the shell appears much finer and more fully developed. It seems
probable that this difference in size is not due to any cause marking
an optimum or pessimum of locality, or to any distinctions in the
conditions of foocl supply. One is more inclined to support a view

'

^ Kiister, Die Binnenconcliylien Dahnatiens, p. 10.
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which refers tlie difference to causes purely mechanical. A long spiral

shell which is accustomed to live and grow without support is likelv

lo become produced in the spire, pure!}' by the operation of its own
weight, while a shell which is to a certain extent supported, or at all

events which has not to bear the continual downward pull of its own
weight, would not exhibit this tendency to become produced. It

follows that shells which creep liabitually upon the surface of

perpendicular rocks will tend to be, as a rule, longer than shells of the

same species which creep on the level, or on a surface approaching

the level, where the effect of weight is not so pronounced. That this

actually occurs I have noticed in the cases mentioned above, particularlv

in that of livida, Menke, where specimens taken from boulders in the

Malajester Schlucht were appreciably smaller than specimens from
the perpendicular cliff's which rose a few score yards away.

5. Derivation of the group.—One is tempted to indulge in speculations

as to where the origin should be looked for of this interesting group,

which, from the absence of a clausilium in some of its species, and its

instability in others, appears' to be a survival of a stage in the

development of Clausilia, whose nearest relatives must be sought for

in groups now extinct and represented only bj- fossil or sub-fossil forms.

It seems quite clear that the group, as it is now represented, originated

high up on the mountains,- and did not climb up into them from the

plain. One is led to this conclusion by observing that when the

conformation of a mountain admits of it, a species descends low ; where
it does not, it remains high up. Thus, A. livida, Menke, begins at

about 200 feet below the Schutzhiitte in the Malajester Tal, that is,

at about 5,000 feet, and continues up to the top of the Butschetsch

(8,230 feet). It comes no lower, because the great boulders and cliffs

cease in that Schlucht at about 5,000 feet, and it cannot live except
on these. On the other hand, the forms characteristic of the Propasta
and the \\\:(i'^^t\\Vix{Lisc]ikeana, Parr., and Fussiana, Bielz, var. insignis)

almost reach the level of the plain near Zernest (about 2,000 feet),

because the Schluchten in which they live spring almost from the

plain itself, and they have thus been able to descend the mountain to

the lower level. The most striking instance of this is plionhea, Possm..
which occui's all over the Schuler (5,900 feet), the nearest mountain
to Brasso, but it is also found on the walls of Brasso itself (1,800 feet),

because (1) there occurs between the Schuler and Brasso a series of

cliff faces and rocks, never separated by a very distant interval, and

(2) the species seems to have accustomed itself, more than any other

of the group, to living on smaller rock-faces and smaller boulders.

Questions relating to the validity and relationship of the various

species and varieties will be dealt with in a further paper.

Boettger, Clausilienstudien, pp. 6, 24.

Kimakowicz is bold enough to regard the Czukds and the Butschetsch Mountains
as the two original homes of the parent stock or stocks.
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THE GENUS DOSINIA AND ITS SUBDIVISIONS.

Ey A. J. Jttees-Bkowne, F.R.S., F.G.S.

Bead 12th April, 1912.

The geuus Dosinia includes a large number of species, aud tliese

vary considerably both in external and internal characters. It is by
no means the compact geniis that the definitions given by Woodward.
Adams, and Fischer would lead one to suppose, for these definitions

do not apply to all the species.

In his Catalogue of the Conchifera or Bivalve Shells in the British

Museum, Part I, Veneridoe, etc. (1853), Deshayes enumerated
85 species; Adams described several new species in 1855; liomer

again recorded others in 1860 and 1862, so that his monograph on

Dosinia (published in 1862) contains the names and descriptions of

105 species, notwithstanding the fact that he united some of the forms

which had been described under different names.

In such an assemblage of species it is only likely that differentiation

should have produced several natural groups, and it is not surprising

to find that several authors have arranged the species in a number of

sections. Sowerby and Deshayes grouped them solely by the dift'erent

characters of the dorsal border, but though the importance of these

may be admitted, reliance on any one such set of characters does not

lead to a very natural arrangement. Sowerby made seven such

groups or sections, while Deshayes was content with five, which he
defined in Latin as follows :

—

1. Margine dorsali integro. [Xo escutcheon.]

( 1
) Strife simplices.

(2) Strife ad latera scabrge vel lamellosae.

2. Margine dorsali circumscripto. [A defined escutcheon.]

(3) Area dorsali in medio prominente.

(4) Area dorsali depressa, plana.

(5) Area dorsali excavata.

Homer in his monograph objects to Sowerby's divisions as being

unnatural, and himself proposes a series of eleven sections, but these

are no more natural or satisfactory than those made by Sowerby aud
Deshayes. Moreover, he gave no definitions of his sections, merely
indicating them by the name of a typical species, his groups being as

follows :

—

1. Sectio D. concentricae. 7. Sectio D. juvenis.

2.
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a sub-p;enus under the name of Sinodia. His isocardia group is quite

too restricted, including only that species, D. liipinus, and D. modeata,

the last being probably only a variety of lupitius. None of his other

groups are satisfactory, and it is often difficult to understand his

reasons for associating or separating certain species. Thus he puts

linda in the exoJeta section and Africana in another one (No. 6),

whereas, in reality, lincta and Africana are so closely allied that some
consider the latter to be only a variety of the former. <

I cannot find that anyone else dealt systematically with the genus I

between the years 1862 and 1902, but in the latter year Dr. W. H.
'

Dall published a " Synopsis of the Veneridfe 'V and under the head
of Losinia he definitely proposed six sections, each with a special

name, in addition to the group represented by the type species,

1). Africana. As most of these are additions to conchological

nomenclature, they must be critically examined in order to ascertain

what other species besides the one selected as a type should be referred

to each section ; further, whether all the known species of Dosinia can

be distributed among these sections. Their names and types are as

follows :
—
Dosinia, sensu stricto. Type, B. Africana (Gray).

Orbiculus, Megerle. ,, B. exoleta (Lin.).

Ausfrodosinia, Dall. ,, D. anus (Phil.).

Dosinisca, Dall. ,, D. alata (Keeve).

Dosi)iorbis, Dall. ,, D. hilumdata (Gray).

Dosi)iidia, Dall. ,, D. concenirica (Born).

Dosinella, Dall. ,, D. angulosa (Phil.).

The principal characters of the type section {Dosinia, s.s.) as

defined by Dr. Dall are—" Lunule impressed small, escutcheon narrow,

elongate, bordered on each side by a ridge or keel ; middle cardinals

often grooved . . .
;
pallial sinus angular, ascending, usually narrow

and extended forward at least halfway from the posterior to the

anterior adductor." He further remarks that " the form of the

escutcheon differs in this group from an obscure flattening, often

unequal in the two valves, to a distinctly keeled area with sculpture

differing from that outside the boundary, but in the series of species

almost every gradation between these forms may be observed".

No mention, however, is made of any of the species he would refer to

the group ; but under Orbiculus he remarks that D. prostrata (Linn.)

is a typical Dosinia, a view with which I cannot agree unless he

intended also to include D. Japonica, D. scabriuscula, and other species

hereafter noted.

It is conceivable that he meant to accept Homer's " Section of

D. Africana ", but if so lie shouhl have said so, for that section

exhibits some obvious inconsistencies, including as it does D. fibula,

but not D. cretacea, and excluding D. lincta, which is so closely allied to

D. Africana. All these species certainly belong to this section as well

as D. Adansoni, D. Orbignyi, and D. alta. Probably also D. lupinus

^ Proc. U.S. National Museum, vol. xxvi, p. 335, 1902.
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should be reierred to it, but D. htpatica sliould not, because its liinule

is uot impressed, and it has uo escutcheon. One wonders whether he

would iuclude such shells as D. ccevulea and B. subrosea, which ap;ree

with his wide definition except in regard to their pallial sinus, which

is short, broad, and nearly horizontal, not ascending.

His Orhiculus section he briefly defines as follows: "There is no

escutcheon, the pallial sinus is very long and narrow, and the anterior

lateral is strong." As a matter of fact the anterior lateral is no

stronger in B. exolefa than it is in B. Imcta, while the middle cardinal

of the left valve shows differences -which Dr. Dall failed to perceive

or to think of any importance.

I have elsewhere pointed out that under the present rules of

zoological nomenclature Da Costa's genus Pedunculus must be

recognized, and I selected his P. capillaceus (Bo.sinia exoleta) as the

most convenient type. Hence the name Orhiculus must give place to

Pectunculus. The B. exoleta group is easy to recognize as a natural

section ; it includes B. radiata, Sow. (which is probably only a West
African variety of exoleta), B. erythrceci, Homer, B. anipJtidesmoides,

Iveeve, B. grata, Desh., B. nohilis, Desh., B. Jiepatica, Lam., and

J), sculpta, Hanley, with probably B. conglobata, Romer, though I have

not seen a specimen of that species.

Bosinidia.—This section appears to represent the preceding group

on American coasts, but differs from Pectimculus in the bright shining

white surface of the shells, the sculpture being of flattened riblets

separated by grooves, and in having a short angular pallial sinus.

Dr. Dall also notes that in the nepionic young the posterior cardinal

teeth are serrate or corrugated, though generally smooth in the adult;

in B. Bunheri, however, this condition sometimes persists, and I have

a specimen in which it is clearly seen.

This section includes B. concentrica (Rom), type; B. elcgans,

Conrad ; B. discus, Heeve ; B. ponderosa, Gray ; B. distaiis, 8ow,

(if distinct from ponderosa) ; B. Bunlierx, Phil. ; B. Amice, Carp.
;

B. oiitens, Eeeve; which, however, is probably only a synonym of

D. Patagonica, Phil. It must also include B. plana of Chinese waters,

which is closely allied to discus, and consequently the section is not

restricted to American seas as stated by Dr. Dall. B. plana and

B. discus are the two most compressed and flattened species of the

genus. B. Hanleyana {= B. simplex, Hanley) also probably belongs

to this section, and is found at Singapore and in the Gulf of Siam.

Austrodositiia.—For this section Dr. Dall chose B. amis as his type,

and he defined it as having the "lunule deeply impressed, escutcheon

impressed and bordered by prominent keels; pallial sinus short and

angular; anterior lateral and the pit into which it is received, and

some of the anterior cardinal teeth sharply corrugated; the middle

cardinals bifid ". This description, however, is hardly correct, for the

escutcheon of B. anus is only well defined in the left valve, the

concentric riblets of the right valve being continuous to the ligamental

margin. It does not differ, in fact, from the escutcheon of many species

belonging to the typical section. Again, the middle cardinal teeth

are not bifid in adult shells, being merely rugose; in young shells the
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loft middle cardinal is grooved near the top, but tliat of the riglit is

not bifid.

Dr. Dull states that "this group is represented in 'New Zealand and
Japan", but what special Japanese species he would group with amis

I cannot imagine, for Japonica is quite different, both as regards

escutcheon and teeth. The fact is that D. anus has peculiarities

which are shared by few other species, those which come nearest to it

being in my opinion D. histrio, D. variegata^ and D. laminata; but

I should group in this section D. juvenis, D. scalaris, B. Gruneri,

D. cm-uUa, I). EJrmissi, and D. ferruginea, which are similar in

dentition ai\d form of pallial sinus.

Bosinorhis.— It will be convenient to take this supposed section

next, Dr. Dall having created it for a single species, D. bilioiulafa,

which, he says, " appears to be unique in the genus." The only unique
feature about this species is the so-called double lunule, for all its

other characters are shared by D. Jajwnica and other species. More-
over, there is only one real lunule, the outer one being merely
an area of the anterior border defined by a sudden interruption of the

concentric riblets which ornament the shell ; these terminate anteriorly

in erect crests along a definite line, thus limiting an area which
resembles that of the escutcheon ; but it is not a lunule, only a peculiar

featui'e of the surface sculpture. No good purpose can be served by
separating a single species under the guise of a 'section' when its

special characteristic is not correlated with other peculiarities, and is

therefore merely a specific character.

Dosinisca.—In the definition of this section and in the choice of

D. data (lleeve) as its typical species, Dr. Dall has excelled himself.

His definition is as follows :
" Areas of the lunule and escutcheon

pouting mesially, defined by a deep sulcus, forming a posterior wing
which recalls PhacoifJes {= Lucina); sculpture of fine, rather distant

sharp lamella3, sometimes with radial striation
;
pallial sinus deep and

angular." He adds this group is distributed in Australia and Japan.

i\ow there are several species of which the lunular and escutcheon

areas may be said to pout mesially, but only two species have ever

been represented as possessing a groove or sulcus on the posterior side

;

these are D. liicinalis (Lam.) and D. alata (Reeve). Of the first

very little is known. Mr. E. A. Smith informs me that it was figured

by Delessert,^ and that the type is doubtless at Geneva ; also that the

delineator of Chenu's Illustrations Conchyliologiques seems to have had
a specimen of the true lucitialis before him, though not the actual

type. No one else seems to have seen a specimen, for though it is

mentioned by Hanley and Homer they clearly did not know the shell.

Of B. alata I could learn nothing beyond the description given by
lleeve, and so far as I could ascertain no private collector in England
possessed a specimen. I then applied to Mr. E. A. Smith, who kindly

informed me that the type of JD. alata is in the British Museum, and
that he regarded it as merely an abnormal specimen of D. pkoia,

lleeve ; the type of alata being identical with plana in every respect

' Recueil coqniUes de Lamarck, pt. ix, figs. 2, «-c.
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except in having the curious groove. He has never seen or heard of

a second specimen. Thus Dr. Ball's Dosinisca is based on a freak or

deformed specimen, and has no real existence, because there is no

group possessing all the characters indicated in his definition. Whether
u second similar deformity exists in the U.S. National Museum, or

whether Dr. Dall carelessly adopted Reeve's species without making

any in(i[uiry, is only known to himself, but the name Bosinisca -will

liave to be abandoned.

Dosinella.—Here, again, Dr. Dall separated a single species to

constitute a section by itself ; at least he evidently thought he was

doing so, though I am of 0[)inion that the species in question,

B. anxjnhui, is only the extreme form of a small natural group, for

which the name Bosinella may consequently be adopted.

The special characters of B. angulosa are stated by Dr. Dall in the

following terms: "Valves sub-orbicular with a shallow, flatfish lunule;

the escutcheon narrow, flatfish, hardly defined
;

pallid sinus ample,

ascending, deep, bluntly rounded at the anterior end ; anterior lateral

and right posterior cardinal teeth absent or obsolete." He further

explains that the peculiar sinus and the obsolescent teeth of this form

led him, "after some hesitation, to separate it sectionally."

It would seem, therefore, that he was unacquainted with B. Brnguieri

(Gray) and B. 'penicillata (Reeve), whicli have precisely the same form

of sinus, and very small anterior lateral teeth ; they have, in fact, all

the same shell-characters except that of the obsolescent posterior left

cardinal, for I presume that Dr. Dall really meant the left cardinal

and not the ricjlit as printed.

In B. penicillata, which is an Australian and Philippine species, the

anterior lateral tooth is obsolescent in the adult, tliough quite well

developed in a young specimen sent me by Mr. E. J. Bantield from

Dunk Island, Queensland. In B. Bruguieri this tooth is still obvious

in full-grown shells, though small and low.

B. angulona and B. penicillata are also characterized by the complete

absence of the second posterior cardinal in the right valve of the adult

shell, though it exists as a faint line in the young, and again this

feature persists in the adult B. Bruguieri.

Thus the three species form a series with angulosa at one end and

Bruguieri at the other. The B. funiculata of Romer is probably only

a variety of anqtdosa, but the B. cnrrxigata of Reeve may be a good

species, and if Ilcimer's fuller description of it is correct it also would
appear to belong to this group. B. dilecta of Adams, from Siam (as

figured by H. Lynge '), also appear to belong to Bosinella.

I have now reviewed all the sections proposed by Dr. Dall, and it

will be seen that they are not all satisfactory natural groups. Four
of them can stand, namely, Orhieulus (= Pcctunculus), Atistrodositiia,

Bosinidia, and Bosinella, while Bosinorhis and Bosinisca should be

dropped as useless. Eut there are a number of well-known species of

Bosinia which cannot be referred to any of these sections, at any rate

as I have interpreted them, nor do they belong to the typical (Afruana)

' Man. Acad. Roy. Sc. et L. de Danemark, ser. vii, t. v, p. 100, 1909.
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group. Some of these species I separated in 1908 under the name of

Sinodia with D. trigona as type; others remain which must now he
considered, and chief of these is the group which includes D.Japonica,
Desh., and D. scabriuscula (Pliil.).

For tliis group I propose the name Phacoxoma, from cjjuko^ and aUmi
= lentil-body. This section I define as follows.

Phacosoma (sectio nova).

Type, Dosinia Japonica, Reeve.

Shell orbicular, convex; lunule deeply impressed; escutcheon rather

wide and pouting raesially on each side of the ligament, defined by
raised lamellose ridges. In the left valve a strong anterior lateral,

generally rugose ; a narrow tall anterior cardinal, an oblique median
wliich is not bifid, but rugosely striated, and runs back so tliat its

outer edge is nearly parallel to the posterior tooth. Pallial sinus fairly

deep, angular, and generally horizontal. Margin of right valve grooved
posteriorly.

To this section the following other species belong : scabriusculd

(Phil.), biscocta (Reeve), ccerulea (lUeeYe), pfosfrata (Linn.), exasperata

(Phil.), contusa (Reeve), ptibescens (Phil.), labiosa (Romer), lameUata

(Reeve), Roemeri (Dunker), and suhrosea (Gray). In this group
I should id so place JD. bilunulata (Gray), which Dr. Dall separates

as a section by itself.

AYith respect to the Sinodia group it differs so much from all the

sections above mentioned that I regard it as a sub-genus, and now
give a condensed description of it.

Sinodia, Jukes-Browne.

Type, Bosinia trigona, Reeve.

Shell trigonal, oval, or orbicular. Lunule non-existent, but part

of the anterior side is circumscribed by a faintly impressed line.

Escutcheon area not defined, but sometimes depressed. In the left

valve the anterior lateral is strong and distant from the anterior

cardinal ; the middle cardinal is entire, solid, and equidistant from
the other two, but united at the top to the anterior tooth. Both
valves are grooved on the posterior margins, the right having a long
deep groove, the left a shorter and shallower one. The pallial sinus

is variable, but generally rather short and rounded.

Most of the species are trigonal, and all have an expanded anterior

side; but D. excisa (Cheni.) is sub-orbicular and B. globa (Melvill)

is more completely orbicular, still in its hinge and other internal

characters it resembles trigona and splimricnla.

CoEDiopsis, Cossmann.

Lastly, there are some fossil species which I regard as belonging to

the genus Bodnia, but which have been separated by M. Cossmann
as a sub-genus of Meretrix under the name of Cordiopsis. The type
of this group is a well-known Oligocene fossil, the Cytherea incrasmta

of Sowerby, which I referred to Sinodia in 1908, remarking that it

agreed with Sinodia in all the points which I then mentioned, and
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that it further resembled Dosinia in the thickness of the hinge-plate,

in the rugosity of the anterior lateral tooth, and in the manner in

which the right posterior cardinal springs from the end of the incurved

anterior margin. It also agrees with Dosinia and with Aphrodina in

the forward direction of the right anterior cardinal, which in Pitaria

and in typical CaUista is more directly transverse, and nearly parallel

to the middle cardinal.

M. Cossmann, writing in 1909,' differs from me with regard to the

affinities of this species, and remarks as follows (in French, which
I translate): '^ Cordiopsis evidently belongs to Meretrix by its form,

by its smooth surface, without a carinated escutcheon, and especially

by the small tooth A ii [the anterior lateral], which is always isolated

from2«" [the anterior cardinal]. He distinguishes it from Pitaria
" by the disposition of its cardinal teeth, the form of its sinus, by its

ranch more cordiform shape, and by the disappearance of Ai and An.
He further remarks : On the other hand, it seems to us impossible

to connect it with Dosinia, which is a genus well diiferentiated by its

orbicuUir and flattened form, as well as by its narrow and pointed

sinus, by its impressed lunule, by its grooved surface, etc."

jS^ow the characteis by which he connects Cordiopsis with Meretrix

are of no value whatever, for Venus incrassata is not absolutely smooth

and glossy like Meretrix and CaUista, but is finelj- concentrically

striated like Pitaria and many Dosinice. Again, the anterior latei'al

tooth of V. mcrassata is pustular and tends to disappear with age, as

in some species of Dositiia, whereas in Meretrix and CaUista it is

elongate, tall, and persistent.

Moreover, the points by which he tries to distinguish Cordiop>sis

from Dosinia show that he does not at all understand the real

characteristics of that genus, the shells of which are not always

flattened, the sinus is not always narrow and pointed, nor is the

lunule always impressed. It is clear, in fact, that M. Cossmaun's
principles of classification differ from those of most modern con-

chologists in that he regards the external char.icters of the shell and

the form of the pallial sinus as being of equal or greater importance

than the characters of the liinge. I adliere to the prevalent view
that the latter afford a much better and more constant criterion

for distinguishing genera and sub-genera from one another than

any other feature in Lamellibranch shells.

Comparing the type of Cordiopsis witli that of Sinodia he says,

" the contour of the hinge-plate is much more excavated and sinuous

in C. incrassata, which when of the same size has a more remote

(posterior lateral) tooth 33, and a much deeper pit to receive An,
with two protuberances (A i and A in) which are not so noticeable

in Sinodiay ... " The polymorphic ontogeny of Cordiopsis, its

cordiform aspect at all ages, its less developed and narrower sinus,

make it certain that we cannot confuse it with Sinodia, if we do not

rely exclusively on the single criterion of the hinge in the classification

' " Conchologie Neogenique de I'Aquitaine " : Actes Soc. Lin. Bordeaux,
t. Ixiv, p. 387, 1910.
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of sub-genera. It is for this reason that we admit Sinodia as a section

distinct i'rom Cordiopsis, of which it is the modern degenerate
representative."

On the contrary, I am still of o])inion tliat botli Sinodia and
Cordiopsis belong to the genus Dositiia, and are altogetlier distinct

from Meretrix, though they are related to Pitaria. At the same time

I admit that there are some differences between the two gi'oups, and
I am quite willing to accept IT. Cossmaun's separation of them ; the

more so as he is able to associate several Miocene and Pliocene species

with C. incrussata. These are Cyprina gigas (Lam.), C. islandi-

coides (Lam.), Cordiopsis intercalaris (Cossmann), and Venus Brocckii

(Desh.) of the Italian Pliocene. M. Cossmann has figured the

three French Miocene species in the memoir referred to, and they are

evidently of the C. incrassata tj'pe. If, however, M. Cossmann means
that he would place Sinodia as a section of Cordiopsis he runs
contrary to accepted rules of nomenclature, for the name Sinodia

has priority. Cordiopsis must be regarded either as a section of

Sinodia or as a separate sub-genus of Dosinia.

Summary.—Hitherto I have dealt chiefly with the descriptions of

sections and sub-genera given by other authors, and it will now be
desirable to mention the characters which I regard as the most useful

in distinguishing the subdivisions of Bosinia from one another, after-

wards giving brief definitions of these subdivisions. The characters

on which I rely are (1) the features of the lunule and escutcheon,

(2) the teeth of the left valve, (3) the presence or absence of a 4th

cardinal in the right valve, (4) the shape and depth of the pallial

sinus, (5) the presence or absence of a groove on tlie posterior margin
of the right valve, which receives a ridge on the rim of the left valve.

These characters are more or less correlated with one another, and by
them all the groups which have been mentioned may be defined in

a satisfactory manner.
Bosinia (sensu stricto).—Lunule deeply impressed. Escutcheon

narrow, more or less excavated, but often ill-defined. In the L.V.
the anterior lateral is large and thick, middle cardinal broadly bifid,

the front part being united at top to the anterior cardinal. In the

R.V. there is a distinct 4th cardinal (long and narrow), and the

posterior margin has a narrow and shallow groove. Pallial sinus

long, narrow, obtuse or bluntly angular, and ascending.

Bosinella (Dall).—Lunule shallow and lanceolate. Escutcheon
nari'ow and slightly excavated, but not well defined. In the L.V.

the anterior lateral is small or obsolete, the middle cardinal broad and
bifid, the front part being united at the top to the anterior cardinal.

In the R.V. the 4th cardinal is absent or very weak, and there is no

groove on the margin of the valve. The pallial sinus is deep,

ascending, of nearly equal width throughout and rounded at the end.

Austrodosinia (Dall).—In this section the lunule is deeply impressed,

but the escutcheon is narrow and ill-defined, though often bordered

by ridges and sometimes excavated in the left valve. In the L.V.

the anterior lateral is strong and rugose, the middle cardinal thick

and solid, centrally placed between the other two. In the R.V. there
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is a strong 4th cardinal, and the posterior margin is grooved. The
pallial sinus is short and nearly horizontal, sometimes rounded and

sometimes angular.

Phacosoma (Jukes-Browne).—This has been defined on p. 100; it is

distinguished from Austrodosinia by the broad well-marked escutcheon

and by the oblique median tootli of the left valve, between which and

the anterior there is a wide triangular space. The pallial sinus is

also deeper and is always angular.

Feetunculus (Da Costa). — Lunule moderately impressed. No
escutcheon. In the L.V. a small anterior lateral near the anterior

cardinal ; the middle cardinal broad and obscurely bifid, the front

part being united to the anterior tooth. In the R.V. the 4th cardinal

is weak or obsolete ; the posterior margin has a shallow groove Avhich

is often obsolete in adult shells. Pallial sinus deep, rounded or

obtusely angular, and generally ascending.

Bosinidia (Dall).—Lunule very little impressed. No escutcheon.

In the L.V. a small pustular anterior lateral close to anterior cardinal,

middle cardinal broadly bifid and united to anterior tooth
;
posterior

cardinal thin and weak. In the K.V. the 4th cardinal is distinct and

sharp, the 3rd is deeply bifid and has an anterior expansion over the

median; the marginal groove is absent (except in DunJceri and Anna)

.

Pallial sinus fairly deep, ascending, and angular.

Sinodia (Jukes-Browne).—This has been sufficiently defined on

p. 100.

Cordiopsis (Cossmann).—Shell orbicular, thick, generally tumid,

with incurved umbones and cordiform frontal aspect. Lunule super-

ficial. No escutcheon. In the left valve a small pustular anterior

lateral which becomes obsolete with age ; middle cardinal thick,

central, rugose, and united at the top to anterior tooth. In R.V.

there is no 4th cardinal, but the posterior margin is grooved. Pallial

sinus very short, small, and rounded.

In conclusion, a few words about the geographical distribution of

the recent species may be useful. Those of the typical section are

restricted to the old world, ranging round the shores of Europe,

Africa, and Asia, the most eastern species being D. prostrata and

L. exasperata, which occur in the Philippine Islands and in North

Australia. The species of Dosinella have a restricted distribution,

dilecta coming from Malacca and Siam, angulosa from the East Indian

Islands, Malacca, and the Philippines, penicillata is Australian, and

Bruguieri ranges from Australia to Japan. Austrodosinia is also an

eastern ocean group, the species ranging from the east coast of Africa

to Australia, New Zealand, the Philippines, and Japan.

The Phacosoma section is essentially Japanese, no fewer than five

species occurring in Japanese waters, but lamellata is Australian,

while puhescens and Roemeri are East African.

The Pechmculus section is distributed round the whole of Europe

and Africa, but I cannot find that any occur on Asiatic coasts. There

are, however, a number of species in Australian waters, viz. amphi-

desmoides, grata, sculpta, nobilis, and incisa.

The Bosinidia section is essentially American, occurring on both
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sides of Central and South America, but it is also represented in

Chinese seas by the species jt;/rt?i« and Ilanleyana.

Of the distribution of the Sinodia group little is yet known.
D. trigona was supposed to occur in the Ked Sea, but this has not

been confirmed, wliile it has recently been obtained from Siam and
Malacca. D. tripla and D. deriipta are both reported by Homer as

coming from Malacca. The home of D. excisais said to be Tranquebar
and the Nicobar Islands, and lastly D. globa was found in the Persian

Gulf. Thus it would seem that all the species live on the coasts of

Southern Asia.

To Mr. J. J. MacAndrew and Mr. J. C. Melvill I offer my sincere

thanks for their kindness in sending many specimens from their

collections for my examination, and I have also to tliank Mr. E. A,
Smith for his valuable assistance in the naming of specimens submitted
to him, and for looking up the types of certain species in the British

Museum.



105

ON THE GENERIC NAME TO BE APPLIED TO THE VENUS
ISLANDICA, LINN.

By E. A. Sjiixn, I.S.O.

Read 12th April, 1912.

A CONSIDERABLE aiuount of discussion has already taken place

concerning the generic name wliich should be applied to the well-

known Cyprina Islandica, the Venus Islandica ot Linnoeus, and the

latest writer upon the subject, Dr. W. H. Dall/ has assigned this shell

to the genus " Cyclas (Bruguiere), Link".

Kow Bruguiere's plates in the Encyclofklie Methodique (pis. 301,

302) with the word Cyclas at the top (he never published a description)

do not include a figure of Cyprina Islandica, and the figures \a, \b, on

plate 301, referred to by Dall as representing that species are very

good illustrations of some form of the genus Batissa.

Dr. Dall's mistake may have arisen from the fact that in the

explanation of the plates by Bory de St. Vincent,- the name Cyprina

Islandica,'^ Lamk., is given (erroneously) to the two figures quoted

above. But of this I feel certain, that Dr. Dall did not actually

see the figures, for he is too good a conchologist to have regarded

them as representing the above-named species.

The genera figured on Bruguiere's two plates are Batissa, Corhicula,

Cyrena, and Sphcerium, as now generally understood, and perhaps

Astarte, but not Cyprina. Bruguiere's genus Cyclas has therefore

nothing to do with Cyprina.

Link, in 1807,* placed the northern shell in " Cyclas (Lam.)", it

being the only species he mentions. But this name cannot be used,

as it had already been employed by Lamarck in 1799^ in a different

sense for the Tellina cornea., Linn., now known as Sphcerium corneam.

The figure in the Encyclopedie Meth. (pi. 301, figs. 1^, \h) upon

which Dall based the genus " Cyc/rts (Bruguiere), Link", does not,

as already observed, represent the Cyprina Islandica.'^ The form of

the outline is quite different, and the erosion of the apex and the

dentition at once indicate a species of the genus Batissa. Observe

the crenulated lateral teeth in fig. \h, pl feature non-existent in

Cyprina Islandica.

^ Trans. Wagner Free Inst. Sci. Pbilacl., vol. iii, pt. vi, p. 1500, 1903.
" Tabl. Eucycl. Method. Vers. Moll., etc., p. 156.
* Also quoted by Lamarck as Cyclas Islandica, Ann. Mus. Nat. Hist. Paris,

vol. vii, p. 420, 1806.
* Nat. Sammlung, Kostock, 1807, p. 150.
5 Mem. Soc. Hist. Nat. Paris, 1799, p. 84.
*' All the following authors refer to this figure as representing the shell now

known as Batissa violacea: Desbayes (Eneycl. Meth. Vers., vol. ii,

p. 49, 1830) under Cyrena violacea, Lamk. ; id. (Cat. Conch. Brit. Mus.,

pt. ii, p. 238) under Batissa violacea (Lamk.) ; Philippi (Conchylien,

vol. iii, p. 108) under Cyrena violacea, Lamk. ; Prime (Amer. Journ.

Conch., vol. vii, p. 140) under Batissa violacea (Lamk.); Clessin (Conch.

Cab., p. 208) under B. violacea.
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On these two plates Bruguiere grouped as Cyclas a number of

freshwater shells, and even the figure 3 on plate 3U2, said by some to

lepresent an Astarte, would equally answer for a Corbicula, and
Deshayes ^ observes " elle serait plus probableraent du genre Gyrene,

puisque Bruguiere I'a ainsi placee, mais comme elle ne montre pas la

charniere, nous conservons du doute ".

It now remains to determine "what generic name should be applied

to the shell in (^uestiou.

The name Arctica of Schumacher (1817) has a year's priority of

C>i2)rina, Lamarck, but, as pointed out by various writers, it was
preoccupied bj' Moehring in 1758 for a genus of birds, and therefore

is not available. Although Cyprina, Lamk., and Cyprinus, Linn.

(a genus of fislies), are very similar, the derivations 'according to

Agassiz,- Herrmanusen,^ Philippi,* Try on, ^ Fischer,^ Hoyle,'' etc., are

different. Both therefore can be employed in zoological nomenclature.
The s} nouyray will therefore stand as follows :

—

CypKiXA IsLANDiCA (Liun.).

1767. J'etius, Linn., part.

1806. Cyclas, Lamk., part, (non Cyclas, Lamk,, 1799 = Sphcerium,

Scopoli, 1777).
1807. Cyclas, Link, (non Cyclas, Lamk., 1799).

1817. Arctica, Schumacher (non Arctica, Moehring, 1758).
1818. Cyprina, Lamarck.
1900. Cypriniadea, Eovereto.

1903. Cyclas (Bruguiere), Link, fide Dall (non Cyclas, Brug., 1798,

nee Cyclas, Lam., 1799).

^ Lamarck's Hist. Anim. sans Vert., 2nd ed., vol. vi, p. 275.
- Nomencl. Zool. Moll., p. 28; Vertebrata.
' Indicis Gen. Malac, vol. i, p. 361.
* Handbnch Conch, und Malac, p. 306.
•"'

Struct, and Syst. Conch., vol. iii, p. 187.
" Man. Conchyl., p. 1070.
' Journ. of Conch., vol. x, p. 361.
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CHARACTERS OF THREE NEW SPECIES OF FRESHWATER
SHELLS FROM URUGUAY.
By H. B. Pkeston, F.Z.S.

Read 12th Ai^ril, 1912.

Hydeobia Adamsi, u.sp.

Shell fusiform, thin, pale greenish straw-colour; remaining whorls

6J, flattish, showing traces of spiral strite, especially on the last

whorl, and marked with transverse lines of growth ; suture impressed,

margined above ; umbilicus very narrow, deep ; columella descending
in a curve, slightly reflexed

;
peristome continuous, simple ; aperture

ovate. Alt. 6-75, diam. maj. 3 mm. ; aperture, alt. 2-5, diam. 1 mm.
Hah.—Monte Video (L. E. Adams).

Planorbis levistriatus, u.sp.

Shell sub-orbiculai", moderately thin, pale brownish horn-colour;

spire concave ; whorls 5|, marked with very oblique, arcuate,

transverse lines of growth, and sculptured with very fine, closely set,

wavy, spiral strife, the last whorl not descending ; suture deeply

impressed ; umbilicus very wide, shallowly depressed ; labrum thin,

•
acute, the upper margin projecting considerably beyond that of the

lower, both margins joined by a thin, whitish, pearly callus ; aperture

very broadly sublunate. Alt. 4*5 mm.; diam. maj. 14, min. 11 mm.
;

aperture, alt. 4-25, diam. 5 mm.
Hab.—The Miguelete River, Monte Video (L. E, Adams).

Planorbis Uruguatensis, u.sp.

Shell discoidal, thin, semi-transparent, pale yellowish horn-colour

;

spire concave ; whorls 6, shining, marked with lines of growth ; suture

rather deeply impressed ; base of shell concave ; labrum thin, acute,

the margin diffusing into light whitish callosities which do not unite

;

aperture broadly luuate. Alt. 1'75, diam. maj. 7 mm.; aperture,

alt. 1"75, diam. 1-25 mm.
iZrtJ.—Monte Video (L. E. Adams).
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DESCRIPTIONS OF FIVE NEW SPECIES OF LUIICOLARJA
FEOM BPJTISH EAST AFEICA.

By H. B. Pkeston, F.Z.S.

Read 12th April, 1912.

LiMICOLAKIA AlHIENSIS, 11. sp.

Shell cyliudrically fusiform, tliiu, semi-transparent, yellowish

cream-colour, painted witli transverse, narrow bands and flame

markings of reddish purple ; whorls 7, not very convex, the upper

whorls finely decussately sculptured, the sculpture becoming obsolete

on the later whorls, the lower portion of the sixth and seventh being

quite smooth ; suture impressed, slightly crenellate, very narrowly

margined below with white
;
perforation very narrow, al;uost concealed

by the reflection of the columella; columella whitish, granular, nearly

vertically descending above, somewhat obliquely descending below,

diffused above into a very thin, minutely granular parietal callus
;

labrum thin, simple; aperture rather elongately inversely auriform;
interior of shell faintly bluish, showing the transverse colour

markings through the test. Alt. 37-75, diani. maj. 16-5 mm. ; aperture,

alt. l.o"5, diam. 6'5 mm.
Rab.— Alhi Plains, British East Africa (A. Blayney Percival).

Vav. ovATA, n.var.

Shell differing from the typical form in its shorter and broader
shape and in having a slightly less vertically descending columella.

Alt. 33, diam. maj. 17 mm. ; aperture, alt. 15-25, diam. 6-75 mm.
Hah.—Alhi Plains, British East Africa (A. Blayney Percival).

LlMICOLARIA NaKUKUANA, n.Sp.

Shell rather shortly and acuminately cylindrical, with rather obtuse
apex, moderately solid, yellowish white, painted with irregular,

transverse, zigzag bands and streaks of purplish chestnut ; whorls 7,

marked with coarse growth-lines, and decussately sculptured, the

sculpture becoming obsolete on the last whorl ; suture impressed.
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somewhat crenellate with the lines of growth ; columella vertically

descending, retlexed over the very narrow perforation; labrum acute;

aperture inversely auriform. Alt. 35 mm. ; diam. maj. 18, min,

16 mm. ; aperture, alt. 14, diam. 8 mm.
Hab.—^akuru, British East Africa (Robin Kemp).

LiMicoLAKiA Xyiroensis, n.sp.

Shell cylindrically fusiform, with obtuse apex, dark yellowish
flesh-colour, stained and painted on the later whorls with broad,

flame-like, transverse bands of blackish purple ; whorls 6J, slightly

convex, rather rapidly increasing, somewhat coarsely decussately

sculptured, except on the lower half of the last whorl, where, but

for coarse, transverse, closely set growth-lines, the surface is smooth
;

suture impressed, narrowly margined with cream-colour below;
umbilicus narrow, deep, half concealed by the outward expansion
and reflection of the columella ; columella livid, descending in a very
slight curve, labrum simple, acute ; aperture rather squarely inversely
auriform ; interior of shell blue, edged with a band of dark purple
about three millimetres broad behind the labrum. Alt. 49-5, diam.
22-75 mm.; aperture, alt. 21, diam. 11 mm.
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Ilab.—Blount Nyiro, to the south of Lake lludolph, at an altitude

of 8,300 feet (A. Blayney Percival).

Mr. Percival also collected this species between Eusso Nyiro and

the southern slopes of Mount Marsabit, while he also took a single

specimen, which agrees very well with the type, on the northern

slopes of that mountain ; it appears to be somewhat variable both

in general shape and also in colour, some specimens being somewhat
less obese than others, while the colour varies from olive brown
with scarcely any signs of transverse banding to that of the type-

specimen.

Yar. FLAViDA, n.var.

Shell differing from the typical form in being of a uniform pale

yellowish brown colour, without darker markings of any kind, the

columella is rather more curved, and the aperture is proportionately

somewhat shorter and more oblique ; the interior of the shell is pale

lilac without any other colouring. Alt. 47, diam. maj. 2r5mm.;
aperture, alt. 19, diam. 11-75 mm.

2£ab.—iSTorthern slopes of Mount Marsabit, British East Africa, at

an altitude of 4,600 feet (A. Blayney Percival).

LlMICOLAKIA (BkBMANNIELLA) PERCURTA, U.Sp.

Shell rimate, ovate, light yellowish, painted with blotches, transverse

streaks and flame-markings of dark purple ; whorls 6|, the last

somewhat inflated, sculptured with oblique, transverse ridges crossed

by spiral strite, thus presenting a moderatelj' finely decussate

appearance, this sculpture becoming obsolete towards the base of

the shell, which is marked only with fine, wavy, spiral, incised striije
;

suture impressed, irregular, crenellate, narrowly margined below;

perforation reduced to a narrow fissure by the reflexion of the

columella; columella curved, narrowly outwardly bent and reflexed,

extending above into a thin, well-defined callus which enters the

aperture "a short distance behind the upper margin of the labrum
;
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labrum acute, simple; aperture inversely auriform; interior of shell

pale bluish lilac, the transverse flame-markings being visible through

the test. Alt. 45-5 mm. ; diam. maj. 24-75, min. 22-5 mm. ; aperture,

alt. 23, diam. 12 mm,
JTab.—Between the Igembi Hills and Xyeri, British East Africa

(Robin Kemp).

LiJiicoLAKiA (Bebmanniella) perobtusa, n.sp.

Sliell rimate, ovately fusiform, with extremely obtuse apex, the

earlier whorls pale flesh-coloured, the median whorls yellow, stained

here and there with chestnut and painted with blotches and transverse

flame-markings of livid, blackish purple, the last whorl shading below

to reddish chestnut ; whorls 6h, regularly increasing, the last convex

below, coarsely granulate throughout ; suture impressed, irregularly

crenellate, narrowly margined below with white or pale yellow

;

columella whitish, very faintly tinged with pale lilac, vertically

descending and narrowly reflexed over the perforation ; umbilicus

reduced to a narrow chink ; labrum simple, lilac-coloured within

;

aperture elongately inversely auriform, Alt. 55 mm. ; diam. maj. 27'5,

min. 25-25 mm.; aperture, alt. 26, diam. 12 mm,
Hah.—Mount Kenaugop, Aberdare Bange, British East Africa

(Bobin Kemp).
A very handsome species, whose granular sculpture and extra-

ordinarily obtuse form readily separate it from other members of

the group.

VOL. X.—JUNE, 191-2.
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A SYNOPSIS OF THE KECENT AND TEKTIARY FRESHWATER
MOLLUSCA OF THE CALIFORNIAN PROVINCE, BASED UPON

AN ONTOGENETIC CLASSIFICATION.

Ey Harold Hannibal.

Read 8th March, 1912.

PLATES V-VIII.i

GENERAL REMARKS.

The Califohnian Pkovince.

The region covered in the following pages has been termed by
Woodward, Tryon, Fischer, and Cooke tlie Californian Province.

Briefly it embraces the Yukon Easin and tundras to the northward,

the entire Pacific drainage of North America from Western Alaska

south to the vicinity of San Sebastian Viscaino Bay, Baja California,

the Great Basin, and the drainage of the Colorado liiver. This

vast area, considered as a whole a well-defined faunal unit, may
be conveniently divided into twelve systems,- or faunules, which
correspond roughly to the principal drainage areas, viz. : Yulcon, basin

of the Yukon River and associated streams flowing into the Arctic

Ocean, and tundras to the northward ; Alaska, the Alaska Peninsula,

Aleutian Islands, and coastal drainage south to the Stikine Kiver

;

Fraser, the Fraser basin, and rivers northward to the Portland Canal,

Vancouver and Queen Charlotte Islands, the Puget Sound Region,

and tlie streams flowing north and west from the Olympic Peninsula
;

Columbia, entire basin of the Columbia lliver, and coastal streams

from Gray's Harbour to the Umpqua lliver ; Utah, basin of the extinct

Lake Bonneville ; Colorado, the Colorado River and its tributaries

above the Needles or thereabouts; Nevada, the drainless basin of old

Lake Lahontan ; Klamath, coastal streams from the Rogue to the

Redwood River, the Klamath drainage, adjacent desert basins of

Eastern Oregon, and streams flowing south from Mount Shasta and

westward from the Sierra Nevada Mountains, north of Yosemite

Valley; Coast Range, the Sacremento - San Joaquin Valley, southern

Sierra Nevada Mountains, coastal drainage from Mad River to

Point Conception, and San Francisco Bay region; Mojave, the

drainless basins of Owens Valley, Death Valley, Mojave Desert, and

the adjacent desert regions of Southern Nevada and South-Eastern

California; Los Angeles, coastal drainage from Point Conception to the

vicinitv of San Sebastian Viscaino Bay ; Arizona, the Colorado Desert

and drainage of the Colorado River below the Needles.

^ Plates vii and viii will appear in the next part of the ' Proceedings '.

- See in this connexion Dall, Pop. Sci. Mo., Ixvi, p. 362, 1905 ; Alaska, xiii,

1905, p. 2 ; Hannibal, in West Coast Shells, 1910, p. 229.
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Composition of the Fauna.

The Califoruiau fauna, a summary of which is given in tlie

accompanying tables, is a composite one and can only be understood

through the Tertiary palaeontological history of the region, which
may be summarized as follows :

—
1. Older Eocene: conditions West Indian, great interior lakes,

fauna similar to that of contemporaneous deposits in Rocky Mountains,

not closely related to any existing American faunas. (Payette,

Truckee.)

2. Younger Eocene, Oligocene : climate continuing nearly tropical

and moist, widespread estuary conditions along coast ; fauna similar

in aspect to preceding, marked, however, by an invasion of Unioids
belonging to recent European genera. (Tejon, John Day.)

o. Miocene : conditions similar to those of Mexico, arid period,

a few minor lacustrine deposits iuterbedded with volcanic ejectamenta,

fauna consisting of Gulf States or Mexican genera, a few widespread
living species tirst appear. (Mascall, llosaniond, Contra Costa.)

4. Pliocene : introduction of sub-boreal conditions, slightly colder

than present, period of extensive lakes
; peculiar portion of existing

Californian fauna appears abrupth' in nearly its present form, wide-
spread recent molluscs few, however; half or more of species living;

i'f/rf/ulopsis represented by several peculiar species. (Kettleman,
Santa Clara, Caclie, Idaho.)

5. Quaternary, Ilecent : existing conditions, temporary periods of

widespread lakes; faunas occupied present or approximately present

distribution south of limits of glacial ice-sheet. JN'orth of lat. 50° the
fauna contains no peculiar forms excejit in portions of Alaska which
were unglaciated, merely more hardy and readily distributed species

which have immigrated from unglaciated areas since the middle
Quaternary. Most of the species which range beyond the limits of

the Californian Pjovince first appear at this time. (Lahontan,
Bonneville, Le Conte, Yukon loess, various fluvial and spring deposits,

species washed into marine terraces along coast.)

The living fauna is made up of four elements : (1) Peculiar species,

most of which have come down from the Pliocene {PompJwhj.r ejf'um,

Amhloxus plicifenis). (2) Species common to central Euro])e and the
less Arctic portions of Californian Province which ajjpear to have lived

on from a late Miocene migration across Bering Straits [Margarifana
margarit ifera (Palaearctic origin), Anodonta cygnea (Californian origin).

(3) Species common to Alaska and adjacent portions of Sibeiia,

apparently remnants of a Quaternary migration across Bering Straits

[Anodonta cygnea Beringeriana, probably Californian origin). (4) Species

of European or American origin which have immigrated from the east-

ward at various periods, chiefly during pre-Bonneville-Laliontan times.

The European species in the American Province probably date back
to a middle Miocene migration {Physa hypnorum (European origin ?),

I'lanorhis antrosns (American origin)). On the other hand, several

species of Californian origin have extended their ranges southward or

eastward beyond the limits of the Californian Province {Margaritana
mnrgaritifera fulcata, Lymnaa solida Cuhensis).
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Classification employed.

Since Evolution came to be accepted as a doctiiue It has been

a general policy to regard mere systematic work as a thing entirely

apart from the theoretical considerations of species formation. Hence,

in the bulk of zoological writings to-day a treatment of one involves

no co-ordination with the other, to the mutual handicap of each. The
first writer to break through these trammels of convention was
Alpheus Hyatt, and to him the modern classification of the Mollusca

is due. In the attempts to place this Phylum npon a stable footing

an ever-increasing number of students have laboured, important among
whom stand Jackson, Smith, and Grabau. Diverse as were the views

on species-change which these several writers held at the onset, in

recording the evolutionary modifications as they exist and applying

them in their systematic studies, all have arrived at essentially

identical conclusions, and the genetic classification ' has ceased to be

the unsupported theories of a philosopher-scientist and become a fact.

To quote Hyatt's Laiv of Jlorphogcnesis : "A natural classification

may be made by means of a system of analysis, in which the

individual is the unit of comparison, because its life in all its phases,

morphological and physiological, healthy or pathological, embryo,

larva, adolescent, adult, and old (ontogeny) correlates with the

morphological and physiological history of the group to which it

belongs (phylogeny)."

Syntonia.

Various writers, including Cooke- and Dall,^ liave noted the

occurrence, in the shells of freshwater molluscs from brackish or

enclosed bodies of water subject to concentration, of malleations,

plications, or scalarity among the Gastropods, arcuity and roughening

among the Pelecypods, and other deviations from the types found

under normal circumstances. These examples have been invariably

extreme instances, however ; the less striking ones pass unnoticed,

since hardly a lake, pond, marsh, slough, stagnant stream, semi-

estuary, or enclosed or partially enclosed body of water, contains

molluscs which are not more or less subject to these aberrancies.

Frequently, particularly in the arid regions of Western North America,

these forms have been redescribed as separate species,* but in no

instance are the characters inherited, though the stock may have

passed through a long line of abnormal generations. The progeny
under such conditions appear to be unusually liable to become
abnormal likewise, but this may be explained on the basis of hereditary

^ Kecent accounts of the genetic classification and its application to Mollusca
may be found in J. P. Smith, Journ. GeoL, v, pp. 509-24, 1897; viii,

pp. 413-25, 1900; A. Giabau, Am. Nat., xxxvi, pp. 917-45, 1902; xli,

pp. 610-46, 1907.
2 Mollusca, Cambridge Nat. Hist., vol. iii, p. 85, figs. 33, 34, 1895.
3 Science, i, p. 202, 1883; Proc. Acad. Nat. Sci. Philad., p. 408, 1896.
* Within a year one writer, evidently of limited experience in the field, has

distinguished as a distinct genus an extreme distortion of the common
Lymnaa auricularia from this region.
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susceptibility, much as tuberculosis passes from one generation to

another in the human race.

Forms produced under these circumstances are legion, but appear

in every instance not as possessing new characters, but the result of an
accentuation of the principal environmental and evolutionarj^ influences

which affect the mollusc, hence the term s>/ntonia suggested to the

writer by Dr. David Starr Jordan.

The thickness of the shell normally depends, within limits, on

the amount of lime in the water. Affected by these influences the

variation increases, resulting in such extreme forms as typical LijmncBa

auricularia on the one hand and the so-called Mighelsi on the other.

L>jmncea jJahistn's commonly ranges from 20 to 30 mm. in altitude,

depending chiefly on the rapidity of flow of the water. Syntonic

forms have been noted oOmm. in altitude. OnUnarilj Fhi/sa fo?itinal'is

varies from about 60° to 70° in the breadth of the apical angle

according as it is found respectively in running streams or lakes.*

In aberrant forms the breadth may be increased to 95°.

An accentuation of the evolutionary influences in the Gastropoda

may produce an exaggeration of the rest periods, resulting in the

development of more or less regular costae, of the spiral striae causing

malleations, angulations, or keeling, of the inflation of the aperture

(to which cause is due the remarkable typical form of Zi/mnaa
auricularia, a particularly susceptible species, of which the so-called

peregra and catascopium represent the normal condition), an unnatural

development of the columnar fold as frequently happens in species

belonging to typical Lymnaia, and the production of irregularities of

growth such as are common in Planorbis trivolvis. The Pelecypoda
appear to be rather less susceptible, but arcuity among the Unioids is

generally due to this cause.

No two species of Mollusca are affected to a like degree or exactly

in the same manner. Lymncea, Physa, and Anodonta, for instance,

become progressively deformed, and senile individuals show the effects

most markedly. On the other hand, in Ambloxus it is almost impossible

to obtain normal adolescent specimens of certain species, whereas the

adults are but rarely aberrant.

The cause of these phenomena has been the source of much
discussion. Dall held volcanic dust responsible among the Galapagos

Bulimuli, and the salts concentrated in the receding waters

of Lake Bonneville in the instance of the Quaternary freshwater

species of Utah. Cooke suggested brackish water to account for the

deformation of the Lymnaeas from the Aral Sea. No one, however,
has isolated the particular salt which it is evident is producing the

mischief. The only salts which occur widespread or in sufficient

abundance to be regarded as probabilities are those of sodium,

potassium, calcium, and magnesium. Sodium and potassium salts,

known commonly as white and black alkali respectively, are

frequently abundant in the arid regions of the west. It has been
repeatedly observed that one or the other or both may be present in

* Gray's Turton, p. 228, 1857.
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such abundance as to cover entirely the ground in the vicinity of

a pond or stagnant stream wliile the Mollusca are indifferently normal

or affected, and when affected seldom to the degree one would expect

if the distortion could be the result of the salt in question. Calcium

salts, as is well known, have no deleterious effect upon moUuscan life,

but are a pi'ime necessity for its existence. Magnesium compounds,

on the other hand, produce remarkable physiological effects and act as

poisons.

Reasoning on this basis the writer has undertaken a series of

experiments with balanced aquaria which prove beyond doubt that

the small quantities of magnesium salts ordinarily present in stagnant

water produce these puzzling forms, and, once produced, their results

are not readily overcome. Both the sulphate and the chloride appear

to be equally pernicious.'

Whether or not other salts have similar effects has not been

ascertained in every case. The eight or nine commoner ones in

ordinary water produce no appreciable distortion.

SYNOPSIS OF SPECIES.

Having considered briefly the faunal subdivisions, origin and

development of the fauna, method of classification, and the interfering

factor, syntonia, it is now possible to proceed intelligently with an

outline of the classification and distribution of the aquatic Mollusca of

the Californian Province. It may be noted at the outset that the

following pages are intended chiefly as a working nucleus for future

papers. A monograph of the fauna would require as many years for

its preparation as this synopsis has months, to say nothing of the

necessity of far more extensive field-work, hence its deficiencies may
be to a degree pardonable.

PELECYPODA.
Superfamily UXIONOIDE^ (Swainson), 1840.

The ancestral form of the Naiad shell seems to have been heavy,

quadrate-discoidal, zigzag sculptured, and possessing a broad, coarse

hinge. From this type there has been a general tendency for the

more specialized forms to acquire a smooth, thin, posteriorly elongated

shell, the markings being carried back to the umbones forming the

characteristic beak sculpture and towards a reduction in the breadth

of the hinge, followed by a loss first of the lateral teeth, later the

pseudo-cardinals, with the ultimate result of a general simplification

of all the shell parts.

This paterina stage is not represented without some modification

by any living species known to the writer. Probably the nearest

approach is in such types as Jlyria corrugata. Quadnda undidafa, and

Rotundaria tuherculata, in which the sculpture has been largely carried

back to the umbones, a few atavistic, undulating, or broken pustulose

' It is probable since the salts are ionized in solution that the hydrochloric

acid present in the salivary juices would change the sulphate to chloride

before it entered the circulatory system.
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ridges remaining, particularly on the posterior portion of the shell,

-while the broad hinge and the sub-quadrate shape seem to have

suffered little change.'

In the next stage, of which Migranaja littoralis, Elliptio crassidens,

and Lampsilis luteolus may be taken as representatives, the sculpturing

lias been carried back to the umboues, the shells become posteriorly

elongated and the hinge-area much reduced in breadth. Forms such

as Margaritana inargaritifera falcata, Stropitus edentulus, and Alasmi-

donta marginata represent the next condition, in which the laterals

have become obsolete, leaving the pseudo-cardinals as tubercles, while

in typical Anodonta the shell has become elongate-elliptical, the

umbones decidedly anterior, and the hinge simple, edentate, and

gently curved.

This series of changes is not characteristic of any one group of

iN'aiades, but may be observed with more or less modifications in all,

irrespective of the special line of descent. In other words the

entire superfamiiy exhibits an instance of parallel development, and

the dissimilarities of the species as one sees them are due to the

different stages in the series reached by that species and the degree

of unequal parallelism developed by that particular line of descent

compared with the whole. Since specialization without differentiation

is not verj- valuable in classification, the shell characters become of

secondary importance in the recognition of groups more comprehensive

than genera.

In the anatomy, liowever, one finds a sound foundation on which

the higher divisions may be built. Here the specialization which
takes place tends to ultimately result in the production of a parasitic

larva (unlike any stage in the develoj)ment of the race) which must
pass through a complete metamorpliosis before reaching the adolescent

condition, and a specialized marsupium for its development. This

reaches its culmination only in such genera as Spatha, Anodonta, and

Proptera, but all the higher forms show indications of approaching it.

It is evident that parallelism likewise exists in the anatomical

modifications, in that all the groups modify towards a certain definite

end, yet the means bv which this is accomplished are diverse, and
the resulting marsupia and larvte are not homologous but strictly

analogous.

Margaritana (Margaritaninfe) represents in its anatomical features,

independent of the modifications of the shell, the oldest and least

differentiated type of Naiad structure. The gill-septa, which in the

more specialized groups (except the Hyriinoe) coalesce completely

to form the water-tubes, are present on the inner faces of each gill-

lamella. These are never united, but instead regularly beaded with

low-rounded papillse lying in rows at right angles to the septa. At
occasional and irregular intervals, perhaps once to a septum, its

development becomes more pronounced, and one or more of the

^ That this shape is really primitive is evident from the inspection of the young
stages of almost any Unioid ; cf. pi. v, fig. 7, or Lefevre & Curtis, Journ.

Exp. ZooL, ix, pi. iv, fig. 29, 1910.
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papilloc will meet and fuse with tlicir neiglibours on the opposite

lamella, forming the scattered syuapticulae which hold the gill-plates

in shape. Otlier simple features such as the incomplete diapliragm,

undeveloped siphons, indiscriminate use of all the gills as a rudimentary
marsupium, and the little modified subglobular-quadrate glochidia,

may be noted.

From this simple type differentiation has proceeded in at least two
directions, one marked by the southern hemisphere groups, apparently
represented in their simplest condition by Uyr'ut (Hyriinae), while
Spatha (Mutelinse ?) is a more specialized phase, the otlier embracing
the numerous and diverse genera which occur in the Noitliern

Hemisphere. The simplest aspect and the one least modified from the

fundamental Margaritanoid structure among the latter is exemplified

in Quadrula (Quadrulina3), in wliich the interlamellar gill-connexions

are completely coalesced into definite water tubes, the diaphragm fully

developed, formed solely by the gills, while on the other hand all the

branchiae are retained as a simple marsupium and the glochidia remain
undifferentiated. This group has apparently given rise to another
closely allied one, in which the brood-pouch has been restricted to the

outer gills only. Sevei'al American genera, FIcurobema, Rohmdaria,
Elliptio, etc., belong to this division, which may be termed the

Pleurobeminas. From the Pleurobeminse in turn no less than two
stocks have arisen. One of these is represented by Lampsilis

(Lampsilinre), in which a portion of the outer gills in the female
are permanently modified to serve as a highly organized marsupium
but in which the glochidia remain simple. From this tj-pe Proptera
(Propterinfc) has been derived, distinguished by its peculiarly modified
* axe-head' larvae, thus representing the culmination of the evolutionary

cycle in this branch of the Naiads. Unio (Uniouinse) represents tiie

other stock derived from the Pleurobeminas. Here the glochidia have
advanced in specialization, becoming triangular and armed, resembling

a spade-head in shape, while the simple marsupium of Pleurohema is

retained. Anodo7ita is a specialization of this type in which the outer

gills of the female become transformed into a temporary highly

modified marsupium during the gravid season, having advanced pari
passu with the modification of the glochidia, thus resulting in

a condition analogous to that of Spatha and Proptera. So much for

the internal structure; the problem now confronts the systematist as

to how all this may be best classified.

A species in the Hyattian sense consists of a group of related

individuals having a similar genetic history and possessing a tendency

to evolve along strictly analogous lines. If this group may be divided

into sub-groups which occupy a particular stage in the development-

series, then they may be termed sub-species,' while a group of species

' This definition, while very diilei-ent from that ordinarily given for a sub-

species (that it represents a geographic variety), in practice amounts to

approximately the same thing. Sub-species either occupy a different

geographic area, a different station, or a different life-zone from the type,

so far as the writer's experience goes.
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derived from the same immediate stock constitutes a superspecies or

' group ' of species. Similarly, a genus is a group of allied species

evolving along approximately parallel lines, and a family a group of

genera whose history is essentially analogous, while sub-genera and

sub-families, and supergenera or ' groups ' of genera and superfamilies,

bear analogous relations to genera and families respectively that sub-

species and superspecies do to species.

Applying these criteria to the present group it is obvious that as

a whole the jS'aiades constitute a well-detined superfamily, the

Union oidese, while the different development stages, of which there

are nine, constitute sub-families whose relations may be graphically

expressed by the accompanying diagram. These belong to five

radicles, and these radicles the writer would regard as families since

they are more or less equal in value and conform to the definition.

Tlierefore, on the basis of our present knowledge the Naiades may be

tentatively classified as follows :

—

Superfamily UNIONOIDE^ (Swainson), 1840.

Margaritanid^ (Ortmann), 1910.

Hyriid^ (Swainson), 1840.

Ilyriince, s.s.

Midelinm (Gray), 1847.

Quadrueid,e (Von Ihering), 1901.

QuadndincB, s.s.

Fleurohenmice, nov.

Lampsilid^ (Von Ihering), 1901.

ZampsiliiKC, s.s.

Propterince, nov.

Unioxid^, Swainson, 1840.

Unio7iince, s.s.

A)iodotitin(S, Swainson, 1840.

It is probable that with a knowledge of more genera than have at

present been studied and made known, ^ the number of families and

sub-families will be considerably increased since the internal characters

of this group have specialized along a series of similar but distinct lines.

Family MAKGARITAKID^ (Ortmann), 1910.

Shell of moderately large size, quadruliforra, unioniform, or

margaritaniform ; animal as described above, tachytictic
;
glochidium

simple ; habitat fluviatile and lacustrine.

The Margaritanidse, in spite of the fact that modifications of tlie

shell have taken place to a very considerable degree in all the known

1 See A. E. Ortmann, Nautilus, xxiii, pp. 114 ff., 139 ff., 1910 ; xxiv, pp. 39 ff.,

94 ff., 1910; pp. 114 ff., 1911; xxv, pp. 5 ff., 1911 ; Mem. Cam. Mus.,

iv, pp. 279-347, pis. Ixxxvi-ix, 1911 ; Lefevre & Curtis, Journ. Exp. ZooL,

ix, pp. 79-115, pis. i-v, 1910.



120 PROCKEDIN-GS OF THE MAL ECOLOGICAL SOCIETY

,S «s S > 2

;3 S 3 =« "

;-i P I—J M
H tn g .ri o 'S

g '^ 5^ E« & a
o <" Sr^ B

Q} t;

.Sa-a

§ 'Sb (u C

o "S .S "rt

'

o "" > ^
ft

z

pv9ii-9pacls ^opipu.i dopmoiufi

^^;:; fl
izi

<13

So '^ ^
j;! " 5 "3 q

. o N g a

5 ^ ±>^ 3 "

2 « o <oS 2 S • «
ST J-i "^ S
£: 3 s 3

P' o

\ So



HANNIBAL: CALIFORNIAN FRESHWATER MOLLCSCA. 121

recent representatives, indicate a primitive phase of Naiad structure

in so far as the anatomy is concerned.

Margaritana, the only recognized genus, appears to be confined to

the Northern Hemisphere. However, M. monodonta, an American
species, should doubtless be separated as a distinct genus ; it differs

in important particulars from M. margaritifera in the adolescent shell,

a certain indication of heterogeneous origin.

Genus Margaritana, Schumacher.

i/y« (sp.), Linne, 1758 (if. margaritifera^ L.) ; Unio (sp.), lletzius,

1788 {2[. margaritifera, L.); Margaritana, Schumacher, 1817
(J/, margaritifera, L.) ; Alasmodonta (sp.), Barnes, 1823 {A.

arcuata, Barnes= i!/". margaritifera, L.); Damaris, 'Leach MS.,'

Gray, 184 7 (J/", margaritifera, L.), in synonymy; Bapliia,

' Meuschen,' H. & A. Adams, 1857 {M. margaritijera, L.).

Type, Mya margaritifera, Linne.

Sub-genus Pseudunio, Haas.

Lynmium (sp.), Moquin-Tandon, 1855 [JJ. sinuafa, Lam.); Pseudunio,

Haas, 1910 ( Z7. sinuata, Lara.).

Type, TJnio sinuata, Lamarck.
Sub-genus Pseudunio. Shell of moderate size, averaging 120 mm.

in length, sub-solid, elongate-elliptical, umbones marked by a few fine

sub-nodulous ridges, moderately elevated and lying about one-third of

distance from anterior extremity, lateral teeth fairly developed ; nacre

of concavity mai'ked with numerous small muscle-scars ; habitat

lacustro-fluviatile and fluviatile.

Sub-genus Margaritana, s.s. Shell similar to preceding, but the

lateral teeth largely or entirely obsolete ; Pseudunio stage completed
very early during adolescence ; habitat running streams.

Margaritana (Pskudunio) Herrei, n.sp. PI. VII, Fig. 17.

Margaritana 'margaritifera, Linn.', Walker, 1910 [-partim).

Shell rather large for genus, resembling M. margaritifera in general

outline, but narrower and more compressed, with a straighter dorsal

line ; teeth not obsolete, two clavate pseudo-cardinal and two laterals

of moderate length in right valve, one each in left ; habitat apparently

lacustrine. Length 115, breadth 40, depth of valve 12 mm.
Eocene : local freshwater beds in Tejon formation, California.

One -fourth mile above Carnegie Pottery plant, in cut along

Western Pacific Ilailway, Corral Hollow, Tesla, California (Stanford

University Geological Survey, per W. H. Ochsner) (H. Hannibal).

Named after Dr. A. C. Herre, under whose guidance the writer

first became interested in the study of molluscs.

Margaritana margaritifera (Linne).

Mya margaritifera, Linne, 1758; Alasmodonta arcuata, Barnes, 1823
(syntonic form).
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MaRGAKITANA MARGAEITIFEKA FALCATA (Goulcl).

Alasmodonta falcata, Gould, 1850 (syntonic form, hardly typical);

Alasmodon Yubaensis, Trask, 1855.

If. margaritifera. Shell of moderate size, elongate-elliptical, umbones
rather low, lateral teeth sub-obsolete in normal adult, nacre usually
bluish or pinkish ; habitat rapid streams.

Boreal portion of Palaearctic and Atlantic seabord of Nearctic
regions, infrequently v>ith. falcata in Califoruian Province.

2f. margaritifera falcata. Shell similar to margaritifera, but the
lateral teeth totally obsolete, pseudo-cardinals much reduced, nacre
prevailingly lurid purple or orange; margaritifera stage completed
before mid-adolescence ; habitat similar.

American Province in upper Missouri River. Fraser, Columbia,
Klamath, Utah, j!^evada, and Coast Range Systems.

Quaternary : Bonneville Lake beds, Utah ; Lahoutau Lake beds,

Nevada.

The distribution of this species has been made the subject of an
interesting paper by Walker.' The supposed Eocene record is the

3Iargaritana ITerrei, but the poorly preserved material then at hand
from Tesla, California, showed no lateral teeth. It is probable that

M. margaritifera falcata at no point extends south of the latitude of

Monterey Bay, California.

The very young of this mollusc were once obtained, with Splmriiim,

in a little spring under the bank of a brook in which the adults were
common.

Unrecognized: ' TJnio [Margaritanay onariotis, Mayer, 1869.

Miocene (?) of Alaska.

Family U^N'IONID^, Swainson, 1840.

Shell of moderate size, unioniform, margaritanifurm, or anodonti-

form ; animal as described above
;
glochidium spadiform, each valve

armed with a spine ; habitat fluviatile and lacustrine.

Sub-family UMONII^^, s.s.

Shell of moderate size, unioniform or margaritaniform ; animal as

described above, taehylictic (?) ; habitat fluviatile and lacustrine.

Genera : Unio, JJigrafiaJa.

Sub-family ANODONTIN^, Swainson, 1840.

Shell of moderate size, thin or sub-solid, unioniform, margaritani-

form, or anodontiform ; animal as described above, brachylictic

;

habitat lakes and streams.

Genera : Anodonta, Gonidea, Arnoldina.

The recognition of two Unionidoe, unquestionably congeneric with

living European species, in the Eocene-Oligocene of the Pacific Coast,

throws interesting light upon the former ranges of these genera, not

to mention the evidence afforded of their considerable antiquity and
the fixity of their characters.

1 Proc. Make. Soc. Lond., ix, pp. 126-45, 1910.
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Genus Unio, Retzius.

Mya (sp.)» Linne, 1758 {M. pictonim, L.) ; Unio, lletzius. 1788
{M. pictonim, L.); Lymnium, Oken, 1815 {M. pictorum, L.)

;

Unionea, Rafinesque, 1815 (emended form); Mysca, Turtou, 1822
{M. pictorwn, L.).

Type, Mya pictonim, Linne.

Shell of moderate size, averaging 60 mm. in length, sub-solid, elongate-

elliptical, anteriorly sub-truncate, somewhat pointed posteriorly,

slightly indented in front of posterior terminus, umbones small, lying

about one-third of distance from anterior end, rather lo\v, and marked
by a few doubly looped nodulous ridges, two lateral teeth, and one
well-developed and one moi'e or less obsolete pseudo-cardinal in left

valve, one lateral and one pseudo-cardinal iu right valve, pseudo-

cardinals acicular, lying sub-parallel to hinge ; habitat lacustro-

fluviatile.

Fnio transpacifica, Arnold & Hannibal, n.sp.^ PI. YII, Fig. 18.

Shell of moderately large size, varying from compressed to somewhat
inflated, very similar to U. pictonim, but proportionately broader,

particularly in the umbonal region, less distinctly truncate anteriorly,

margin of shell slightly sinuate in front of posterior extremity, hinge
heavier than in pictonim, a second pseudo - cardinal imperfectly

developed in left valve ; habitat apparently lacustrine.

Type: length 58, breadth 30, depth of valves 20mm. Cotype
(cut into exposing hinge in both valves) : length 70, breadth 35,

depth of valves 26 mm.
Eocene : local freshwater beds in Tejon formation of Washington

and California.

Bluifs along Olequa Creek at shoals, one and a half miles above
town (types); above shoals two miles above town; bend helow rail-

road bridge, one-third mile below town, Little Falls, Washington
(H. Hannibal).

One-fourth mile above Carnegie Pottery plant, in cutting along
Western Pacific Railway, Corral Hollow, Tesla, California (^Stanford

University Geological Survey, per W. H. Ochsner) (H. Hannibal).
The first true American Unio known.

' Unio ' 2)enultinms, Gabb.

Pal. Cal., i, p. 182, pi. xxiv, fig. 164, 1864.

Eocene—Tejon formation : coal-mines near ilount Diablo, California.

"Whatever may be said of this species, the supposed type of which,
in a very fragmentary condition, is preserved in the Geological iluseum
at the University of California, it is not a Naiad at all. It bears more
resemblance to an Anomia than any other genus -which the writer
could recall while examining it.

^ The types of this species, of Viviparus Washingtonianus {Pachychihis
Drakei), and of Ambloxus Olcquaensis were obtained by the writer during
the summer of 1911 while collecting marine Eocene fossils at Little
Falls, Washington, in the interests of Dr. Ralph Arnold.
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Genus Migranaja, n.gen.

Unio (sp.), Lamarck, 1801 {Unio littoralis, Lam.).

Type,, Unio littoralis, Lamarck.
Shell of moderate size, averaging 50 ram. in length, sub-solid,

ovate-elliptical, crassiform, rounded in front and behind, umbones
broad, elevated, and marked by numerous rather fine wavy ridges,

which extend out on later growth, grading into obsolete chevrons
;

two lateral and two pseudo-cardinal teeth in left valve and one each

in right, the pseudo-cardinals clavate, stumpy, and lying obliquely

transverse to hinge ; habitat lacustro-fluviatile.

The present group, which does not seem to have been heretofore

distinguished from t/nio, but differs obviously in the form of the hinge-

teeth and early growth of the shell, has a distribution, considering

both fossil and recent records, from Eastern Oregon to Spain, equalled

in the Naiades only by Margaritana^ Unio, and Anodonta.

MiGKANAJA COXDONI (White).

Unio Condoni, AVliite, 188o.

Shell large for genus, similar in outline to littoralis, but distinguish-

able by the broader, more inflated umbonal region ; hinge essentially

the same, but cardinal teeth heavier; liabitat apparently lacustrine.

Oligocene : local freshwater beds in upper portion of John Day
formation, Oregon.

Genus Anodonta, Lamarck.

Ili/tilus (sp.), Liune, 1758 {M. cygneus, L.) ; Anodontites (sp.),

Bruguiere, 1792 (J/, cygneus, L.) ; Afiodonta, Lamarck, 1799

(i7/. cygneus, L.); Anodon, Oken, 1815 (emended form);

Anoduntes, Cuvier, 1817 (emended form); Brachyanodon,^

Fischer & Crosse, 1893 {A. coarctata, Anton = A. impura. Say).

Type, Mytilus cygneus, Linne.

Shell of moderate size, averaging 50 mm. in length, anodontiform,

thin, broadly ovate, ovate-elliptical, or elongate-elliptical, compressed

or inflated, beaks barely elevated above general curvature of shell,

and marked by low calycules and a varying number of fine wavy
knotted ridges, hinge edentate and gently curved; adolescent growth
broadlv ovate, alate and compressed ; habitat lacustrine and lacustro-

fluviatile.

Anodontites of Bruguiere has recently been revived for the present

group without, in the writer's opinion, good cause. The name appears

to have been originally intended for all the edentate Naiades of

Europe and elsewhere. Mytilus cygneus and anatinus are mentioned,

but the first species, and the only one described, is the South American

A. crispata, a species of Hyriinae. In 1799 Lamarck, doubtless

aware of Bruguiere's group, proposed Afiodonta for the European

species, thus incidentally restricting Afiodontites to the single South

' With one or two others from the ' Mission Scientifique Mexique ' omitted

from the Zoological Record.
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American species. Attempts a hundred years or more later to

establish cygnea as the type of Anodontites are post mortem.

The Simpsonian Anudonta included a varied assortment of edentate

Anodontinte such as iinbeciUis, grandis, rnargmata, dejecta, and
stiborbiciilata, derived withoiit doubt from several none too closeh*

related stocks possessing hinge-teeth. Since the resemblances are due
chiefly to parallel modifications, these can hardly be regarded as

congeneric with A. cggnea, which is the only true Anodonta, in America
at least. The proper segregation of these species which lack the most
important index to their relationships is hardly a simple problem.
The anatomy, of prime import in the discrimination of more com-
prehensive groups, ofFers only partial aid, and other characters, such
as the adolescent stages and beak sculpture, should enter into con-

sideration. A too conservative use of the latter character cannot be
recommended, however ; the development of plications, pustules, etc.,

is subject to considerable individual and colonial variation in species

which have not entirely passed beyond the sculptured stage, and it is

reasonable to suppose that this variation remains latent, thougli the
sculpturing is carried back to the earliest post-glochidial growth.
Anyone may satisfy himself of the truth of this by examining a large

series of Anodonta cygnea from random localities.

AxoDOXTA CTGXEA (Linne). PI. Y, Figs. 3, 4, 8.

Mytilus cygneus, Linne, 1758 ; 21. anatinus, Linne, 1758 (svntonic

form) ; A. CeUensis, C. Pfeiffer, 1821 ; A. ponderosa, C. Pfeiffer,

1825 (syntonic form); A. Oregonensis, Lea, 1836; Anodon
cognata, Gould, 1850; A. Kennerlyi, Lea, 1861.

AxoDOXTA CYGNEA i:MPrKA (Say). PL Y, Figs. 1, 2, 7.

A. impura, Say, 1829 ; A. NuttaUiana, Lea, 1838 ; A. Wahlainatensis,

Lea, 1838 (syntonic form); A. coarctata, Anton, 1839 (syntonic

form); A. Califor7uensis,\jea, \8b'2; A. triangularis, '^lask, ISoo
(syntonic form) ; A. rotnndovata, Trask, 1855 (syntonic form)

;

A. exilior, Lea, 1871 (syntonic form) ; A. Xidtalliana, var.

Idahoensis, Hemphill, 1891 (syntonic form); A. Chapalensis,

Crosse & Fischer, 1892 (syntonic form); A. Chalcoensis, Crosse

and Fischer, 1893 (syntonic form); A. {Kuttalliana var.?)
lignitica, J. G. Cooper, 1894; A. Xetikmanensis, Arnold, 1910
(syntonic form).

AxoDoxTA CYGNEA Beringiana (ILiddeudorf). PI. Y, Figs. 5, 6.

A. Zellensis, var. Beringiana, Middendorf, 1851 ; A. Youconensis,

Lea, 1867; A. Youlcanensis, Lea, 1868.

Anodonta cygnea impura. Shell of moderate size, quadrate-discoidal,

alate, decidedly broader posteriorly, rather compressed, early growth
similar in outline to adult; habitat sluggish streams and lakes.

Western and mountainous portions of ^lexican Province from tlie

vicinity of llexico City northward. Arizona, Los Angeles, Mojave,
Colorado, Coast Range, Klamath, Xevada, Utah, and Columbia
Systems, rarely farther north.
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Quaternary : Bonneville Lake beds, Utah ; Lahontan and Carson

Prison Luke beds, Jlevada ; Owens and Le Conte Lake beds, California.

Pliocene : Kettleman, Santa Clara, and Cache Lake beds, California.

Miocene : Contra Costa Lake beds, California.

A. cygnea. Shell similar to preceding, usually somewhat larger,

however, elongate-ovate, sub-alate, somewhat broader posteriorly,

tapering to a blunt point, moderately inflated, growth to mid-

adolescence as in imjmra ; habitat similar.

Entire Paloearctic Kegion. Alaska, Eraser, Columbia, Klamath,

Utah, and Nevada Systems, but occasionally farther to north or south.

Quaternary : Bonneville Lake beds, Utah. Pliocene : Kettleman

Lake beds, California ; Idaho Lake beds, Idaho and Nevada.

A. cygnea Beringiana. Shell similar to preceding but atteimate-

iilliptical, not broader posteriorly, barely alate, strongly inflated

;

impura stage pushed back to early adolescence, cygnea stage to mid-

adolescence ; habitat same.

North-Eastern Siberia. Yukon, Alaska, Eraser, rarely in Columbia

System.

The accompanying Plate V illustrates the evolution of this species

from vnpura through cygnea to Beringiana. It seems probable that

impura is of West Amei'ican origin, and after giving rise to a northern

sub-species, cygnea, the latter spread to Asia by a land-bridge during

the upper Miocene at a time when the climate was somewhat warmer
than at present, and cygnea doubtless occupied all Alaska. Once in

Asia tlie extension of cygtiea to Europe and the Mediterranean region

has been only a matter of time and facility in taking advantage of

stream-captures, etc. There appears to be no evidence that more than

the one race is represented in the Old World outside of Kamchatka,
though occasional atavistic individuals suggest tmjJura, while others

tend to acquire the characters of Beringia7ia. It seems improbable

that the European Najadologists would overlook these well-marked

sub-species if they existed, so thoroughly has this species been studied.

Anodonta cygnea Beri)igiatia appears to be a sub-species of comparatively

late origin, arising in Alaska, doubtless, and taking advantage of the

early Quaternary land-bridge to migrate to Siberia. Had it originated

in Kamchatka or crossed the Bering Straits during the Miocene

connexion it would be difficult to explain why it has not extended

its range farther to the westward.

The problem of temperature appears to be an important factor in

limiting the north and south distribution of the various suh-species.

It is noteworthy that cygnea does not extend in the Old World beyond

the latitudes of its extreme limits in the Californian Province.

The verv young of this species have been frequently obtained in

organic mud with Corneocyclas j^ii'^cJtella.

Genus Goxidea, Conrad.

Anodonta (sp.), Lea, 1838 {A. angulata, Lea); Gonidea, Conrad, 1857

{A. Randalli, Trask = A. angnJata, Lea, first species).

Type, Anodonta angulata, Lea.
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Sub-genus Limnobasilissa, n. sub-gen.

Margaritana (sp.), J. G. Cooper, 1894 {M. stibangtdata, J. G. C).

Type, Margaritana sribangidata, J. G. Cooper.

Sub-genus Limnobasilissa. Shell of moderate size, averaging 60 mm.
in length, margaritaniform, sub-solid, elongate-quadrate, rounded in

front, obliquely truncate behind, postero-ventral margin barely acutely

angular, posterior slope sub-rounded, beaks marked by several wavy
ridges which make an abrupt bend on crossing the postero-ventral

slope, early growth similar in outline to adult, liinge with a reduced

clavate pseudo-cardinal in eacli valve, hinge-line sinuate in trout of

umbones ; habitat lacustrine.

Sub-genus Gonidea, s.s. Shell of moderate size, similar to Limno-
hasilissa, but anodontiform, more or less elongate-trigonal and anteriorly

pointed, posterior slope more or less carinate, hinge with an obsolete

pseudo-cardinal in each valve or edentate, but slightly sinuate in front

of umbones ; Limnohasilissa stage carried back to early adolescence
;

habitat fluviatile.

Gonidea (Limnobasilissa) angdlata subangulata (J. G. Cooper).

Margaritana subangulata, J. G. Cooper, 1894; G. Coalingensis, Arnold,

1910 (syntonic form) ; G. Coalinge?isis, xar. Cooperi, Arnold, 1910.

Shell of moderate size, elongate-quadrate, compressed, of about

equal width posteriorly and anteriorly, rounded in front, rather

squarely decurtate behind, postero-ventral slope barely angular

;

beaks low, hinge with a reduced pseudo-cardinal in each valve

;

habitat apparently lacustrine.

Pliocene : Kettleman, Santa Clara, and Cache Lake beds, California.

Gonidea angulata. (Lea).

Anodonta angulata, Lea, 1838; Anodon feminalis, Gould, 1850;

A. Randalii, Trask, 1855; A. biangulata, Sowerby, 1869.

Gonidea angulata Haroldiana, Dall. PI. YI, Fig. 2.

Anodonta angulata, var. subangulata, Hemphill, 1891, not Anodon(ta)

subangulata, Anthony, 1865; G. angulata, var. Ifaroldiana,

Dall, 1908.

Shell of moderate size, elongate-quadrate, rather compressed, some-

what broader posteriorly, rather obliquely truncate behind, postero-

ventral slope exhibiting a rudimentary carina, beaks barely elevated,

liinge with a very obsolete pseudo-cardinal in each valve ; early

adolescent stage as in mature subangulata; habitat quiet rivers, creeks,

and sloughs.

Fraser, Columbia, Klamath, Coast Range, and Los Angeles Systems.

G. angulata. Shell of moderate size, elongate-trigonal, stronglj-

inflated in the region of the postero-ventral ridge, which is sharply

carinate, giving the shell an appearance of being cut off abruptly

behind, pointed anteriorly, broad and obli(iuely truncate posteriorly,

beaks somewhat elevated, hinge edentate and but slightly sinuate
;

shell similar to Haroldiana at mid-adolescence, to subangulata in very

young stages ; habitat rivers and brisk streams.

VOL. X.—JUNE, 1912. 9
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Geographic distribution same as Haroldiana.

G. angidata, angulata Uaroldiana, and angulata suhangulala all occupv
or occupied the same geographic range. Angulata is confined to rapid

streams and rivers with considerable current; Haroldiana to sloughs,

sluggish creeks, and slow-moving rivers ; while subangulata was an
abundant ]S'aiad in the great lakes which existed on the Pacific Coast

during the Pliocene period, a situation in wliich angulata is never and
Haroldiana seldom found. This is an excellent instance of a change
of station accompanying the evolution of the shell, and therefore of

particular interest.

In attempting to classify this species genetically the writer has

been in somewhat of a quandary. Either two comprehensive stages

equivalent and analogous to sub-genera in all the other Unionidae

must be treated as one sub-genus (necessitating a definition sufficiently

broad to cover half the family and several genera which have nothing

to do with this series), or the species must be arbitrarily divided

into two species simply because the extremes are sufficiently distinct,

without regard for an unbroken chain of intermediate stages, or one
sub-species must be placed in one sub-genus and two in the other.

The last alternative has been followed, since it is most nearly in

keeping with natural relationships in the ]Sraiades, though the writer

does not regard it as desirable from a classification standpoint. It is

an unfortunate limitation of the Linnean System that no disposition

was made in case intermediate forms have not died out, or died out

but left fossil remains.

The young of this species have been found in deep quiet reaches of

water burrowing into stiff mud or clay
;
juvenile Haroldiana occur

in similar situations.

GoxiDEA Hemphilli, u.sp. PI. YII, Fig. 19.

Shell reminding in a general way of G. angulata Haroldiana, but
decidedly smaller, proportionally more elongate, the postero-ventral

ridge less sharply defined and terminating in a rounded margin, shell

not broader posteriorly, and less obliquely decurtate behind, hinge
with a very rudimentary pseudo-cardinal in each valve ; habitat

apparently lacustrine.

Length 31, breadth 14, depth of valve 5 mm.
Miocene : Contra Costa Lake beds, California.

Water-tunnel, head of Telegraph Caiion, Berkeley Hills, California.

Named after Mr. Henry Hemphill, the veteran collector.

Genus Aexoldixa, n.gen.

Anodonta (sp.), Lewis, 1875 (A. dejecta, Lewis).

Type, Ajiodonta dejecta, Lewis.

Shell of rather large size, averaging 80 mm. in length, anodontiform,

sub-solid, elongate-elliptical, distinctly broader posteriorly, moderately
inflated, beaks which are not elevated above general curvature of

shell, marked by prominent calycules and a few coarse doubly looped

ridges alternating with pits which lie along the postero-ventral ridge,
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early growth elongate-ovate, hiuge edentate and gently curved
;

habitat lacustro-fluviatile.

Arnoldina, named after Dr. Ralph Arnold, includes, so far as

known, the sole species, Anodonta dejecta, Lewis, a mollusc which has

proved an anomaly to everyone who has studied it. The development,

peculiar beak-sculpture, and an indescribable velvety texture of the

shell preclude its reference to Anodonta or any allied genus.

Arnoldina dejecta (Lewis). PI. VI, Fig. 9.

Anodonta dejecta, Lewis, 1875, in Yarrow, 1875; A. Mearnsiana,

Simpson, 1893.

Shell as in genus ; inhabits ponds and sluggish streams.

Arizona System.

Quaternary : Le Conte Lake beds, California.

Superfamily CYllENOIDE^ (Gray), 1840.

The Cyrenoideoe, as here understood, embrace three families— the

Cyrenidce, Gray, 1840 (Corbiculidae, Gray, 1847), a comprehensive and

probably not entirely homogeneous group of brackish-water bivalves,

which does not concern this discussion particularly, the Sphooriidae,

Bourguignat, 1885 (Cycladae, Fleming, 1828), and the Corneocycladida3,

uov. (Pisidiadae, Gray, 1857), aquatic groups, both of which are

re])resented west of the Itocky Mountains.

Tlie simplest forms in each family have, or at one time had,

rudimentary hinge-teeth, a quadrate-elliptical form, and low sub-

central umbones. From this type there has been a general tendencj^

to develop a moderately complex hinge, the teeth corresponding to the

general formula— E. 101-0101-101, L. 010-1010-010 i— followed

ultimately by its degeneration, while a trigonal outline and high

sub-terminal umbones are acquired. In the Cyrenidos and Sphoeriida?

the umbones migrate toward the anterior extremity, a modification

analogous to that taking place in the Unionoideae and various marine

Pelecypoda, notably the Mytilidae and tlieir allies. In the Corneo-

cycladidae, however, the migration takes place toward the posterior

end. The cause is not understood, but there is reason to suspect it

to be produced in the same manner as the sinistral coiling of the

Gastropoda—the positions taken by the various cells in the early

cleavage stages of the developing embryo.

An interesting feature of the study of the Sphteriidae and Corneo-

cycladido3, somewhat aside from the systematic phase, is the colour

of the epidermis. Anyone, with the assistance of a few drops of

oxalic acid, may convince himself that the shells of the members
of these families are uniformly a pale-straw colour. Deposited in the

epidermis, however, at the time of its formation, are generally varying

amounts of iron salts which produce the grey, green, brown, and

^ Eupera, a tropical genus, has but a single somewhat bifid cardinal in each

valve in species seen by the writer, and the cardinals of the right valve of

Corneocyclas, sub-gen. Pisidiiim, are commonly united above. On the

other hand, the Amesodas show a tendency toward a bifurcation of the

cardinals.
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black colours, commonly described as specific characters. Not
improbably this is a protective device on the part of the mollusc

;

the writer's experience would indicate that such is the case.

Family SPH^RIID^, Bourguignat, 1885.

Shell small, quadrate, ovate, or trigonal, inflated, concentrically

striate, umbones sub-central or somewhat anterior, hinge more or less

developed, cardinal teeth small and feeble, laterals short and weak,
ligament deep-seated and inconspicuous, pallial line simple; animal
hermaphroditic, viviparous; habitat fluviatile and lacustrine.

Sp/ia'n'u>/i and Musculiiim represent this family in the Nearctic

Region. The species are characteristically widespread; none of the

recent Californian forms are confined west of the Rocky Mountains,

and at least three are common to the Pala^arctic Region.

Genus Sph^erium, Scopoli.

Tellina (sp.), Linne, 1758 {T. cornea, L.) ; Sphcerium, Scopoli, 1777

{T. cornea, L.) ; Cyclas (sp.), Bruguiere, 1798, Lamarck, 1799

{T. cornea, L.), not as restricted by Link, 1807, and Dall, 1903
;

Cornea, Megerle, 1811 (C communis, Meg. = T. cornea, L.)

;

Cycladea, Rafinesque, 1815 (emended form of Cyclas); Cycladites,

Kriiger, 1848 ; Corneola, Clessin in Westerlund, 1890 {T. cornea,

L.), not Corneola, Held, 1837.

Type, Tellina cornea, Linne.

Sub-genus Amesoda (Rafinesque).

Amesoda, Rafinesque, 1820 {Cyclas similis, Say) ; P/s«<m, Bourguignat,

1857 {Cyclas rivicola, Leach), not Pisum, Megerle, 1811;
SphcBriastrum, Bourguignat, 1854 {Cyclas rivicola. Leach);

Cyrenastrum, Bourguignat, 1854 {Cyclas solida, Normand).

Type, Cyclas similis, Say.

^Mh-^GWwn Sphcerium, s.s. Shell of small size, averaging 10 mm. in

length, sub-solid, quadrate-discoidal, finely striate, beaks low, hinge-

teeth small, poorly developed, cardinals oblique to hinge, laterals

rather short ; habitat lacustrine and fluviatile.

Sub-genus Amesoda. Shell similar to preceding, but usually larger

(averaging 15 mm. in length), and more solidly built, trigonal or

quadrate-trigonal in outline, completely coarsely striate, beaks

elevated, hinge heavier and better developed, one of the cardinals

commonly bifid; Sphcerium stage passed during eai'ly adolescence;

habitat similar to Sphmrium.

Spnj.KiuM coRNECM (Linue).

Tellina cornea, Linne, 1758; Cyclas rhomboidea. Say, 1822.

Shell of moderate size, quadrate or quadrate-elliptical, moderately

or strongly inflated ; habitat lakes and quiet streams.

Jioi'cal portions of Palajarctic and Nearctic Regions. Yukon, Fraser,

and Columbia Systems.

Quaternarv : Loess of eastern States.
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Sph^rium tence (Prime).

Cyda^ tenuis, Prime, 1851 ; SphtBrium occidentale, Prime, 1860
;

S. Uintaense, Call, 1886; S. TFalkeri, Sterki, 1901.

Shell small, quadrate-discoidal, moderately compressed ; habitat

lakes and marshes.

Boreal portions of Nearctic llegion. Yukon, Columbia, and Utah
Systems.

Quaternary : Loess of eastern States.

Sph^riom patellum (Gould).

Cijclas patella, Gould, 1850 ; C. fahale, Prime, 1851 ; Sphcerium
Primeamim, Clessin, 1878.

Shell of moderate size, quadrate-elliptical, somewhat compressed
;

habitat marsliy lakes and streams.

Boreal portions of Xearctic Eegion. Fraser and Columbia Systems.

Sph^rium (Amesoda) simile (Say).

Cijclas similis, Say, 1817; C. striatina, Lamarck, 1818; C. staminea,

Conrad, 1834; C. clentata, Haldeman, 1841; C. aurea. Prime,
1851; C. solidula, Prime, 1851; C. nohilis, Gould, 1855;
SphcBfium Vermontamim, Prime, 1861 ; C. tumidum, Baird,

1863; S. ^sulcatum, Lam.', Keep, 1888; S. Sendersoni, Sterki,

1906; S. Pilshnjamim, Sterki, 1909; S. Kettlemanensis, Arnold,

1910; S. Cooperi, Arnold, 1910; not S. ' simih, Say', F. C.

Baker, 1898 = S. sulcatum, Lam.

Shell of moderate or large size, quadrate-trigonal, varying from
moderately compressed to inflated, rather finely or coarsely striate

;

habitat lakes, marshes, and streams.

Xearctic Kegion. Fraser, Columbia, Klamath, Utah, Nevada,
Colorado, Arizona, and Coast Range Systems.

Quaternary : Loess of eastern States ; Bonneville Lake beds, Utah
;

Lahontan Lake beds, Kevada. Pliocene : Santa Clara, Cache, and
Kettleman Lake beds, California.

Sph^rium (Amesoda) Idahoense (Meek).

SpJmrmm (?) Idahoensis, Meek, 1870 ; S. rucjosum. Meek, 1870 (fig. of

type only = juv. individual).

Shell very large, quadrate-trigonal, inflated, coarsely sparsely

striate
; habitat apparently lacustrine.

Eocene : Truckee Lake beds, Nevada ; Payette Lake beds, Idaho.

Sph^erium (Amesoda) Rogersi, n.sp. PI. VII, Fig. 21.

Shell large, elongate-trigonal, moderatelj' inflated, coarsely striate
;

habitat apparently lacustrine.

Length 20, breadth 14-5, depth of valves 9-5 mm.
Eocene : local freshwater beds in Tejon formation, California.

One-fourth mile above Carnegie Potterj^ plant, in cutting along

Western Pacific Railway, Corral Hollow, Tesla, California (Stanford

University Geological Survey, per W. H. Ochsner) (H. Hannibal).
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More elongate, more compressed, and more coarsely striate than

S. sulcatum, which it most resembles. Named after Dr. A. F. Kogers,

chief of the Stanford University party who discovered tlie freshwater

deposits in the Eocene of Corral Hollow.

Sph^rium (Amesoda) Catherine, n.sp. PI. YII, Fig. 20.

Shell small, striate, elongate-arcceform, umbones high, nearly

medial, hinge-line rather straight, anterior and posterior margins
rounded ; habitat apparently lacustrine.

Lengtli 5, breadth 3-8, depth of valves 4 mm.
Eocene : Truckee Lake beds, Nevada,

Hill near Hawthorne on the Belmont stage-road, Nevada.
There is some doubt whether this species is really a Spltcerium ; tlie

arcteform shape is peculiar. Named after Mrs. Catherine Stevens, of

San Diego.

Sph^riuji (Amesoda) Andersoxianum, n.sp. PI. VI, Fig. 11.

Shell very large, comparing in size with S. (A.) rivicola of Europe.

but proportionally less inflated, less elongate, and trigonal-quadrate

rather than trigonal-ovate, striate, beaks high ; habitat apparently

lacustrine.

Length 17'5, breadth 15, depth of valve 4 mm.
Pliocene : Idaho Lake beds, Idaho and Oregon.

Badland Hills, one mile east of Sand Hollow, Oregon (type)

(R. B. Moran) ; near Baker City, Oregon (F. M. Anderson, per

I. B. Sturges) ; Oil City, Idaho (E' L. Ickes).

Named after Mr. F. M. Anderson, of the California Academy of

Science, who lias kindly loaned the writer some interesting material

from the Pliocene lake deposits of Eastern Oregon.

Not subsequently recognized :

Spharium Spokani, Baird, 1863.

Spokane and Kootenai Rivers, British Columbia.

SpJmrium Californicum, Clessin, 1878.

California.

Genus Musccliuh, Link.

Tellina (sp.), Miiller, 1774 {T. lacustris, Miill.) ; Cijclas (sp.),

Draparnaud, 1805 ( C caliculata, Drap. = 2\ lacustris, Miill.);

Musculium, Link, 1807 {T. lacustris, Miill.) ; Cah/culina, Clessin,

1872 (C. caliculata, Drap. = 2'. lacustris, Miill.); Primella,

J. G. Cooper, 1890 (Sph(eriu)n (^Primella) Raymondi, J. G. C. =
T. lacustris, Miill.).

Type, Tellina lacustris, Miiller.

Shell of moderate size, averaging 10 mm. in length, fragile, quadrate,

quadrate-ovate, or quadrate-trigonal, finely concentrically and radially

striate, umbones elevated and usually oaliculate, sub-central or slightly

anterior, hinge rudimentary, the teeth minute, cardinals frequently

undeveloped or when developed those in right valve not separated

above ; habitat lacustrine.
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For a genus possessing such a fragile shell it is remarkable that

Muscidhnn should occur frequently as a fossil. It might be noted

that SphcBrium Florissantense, Ckll., of the Oligocene of Colorado,

groups here.

Musculium: lacustre (Miiller).

Tellina lamstris, Miiller, 1774; Cijclas Rycl'holti, Kormand, 1841;
C. trimcaia, Linsley, 1848 ; C. cardissa, Prime, 1851 ; C. rosacea,

Prime, 1851 ; C. securis, Prime, 1851; C. sphcerica, Anthony,

1852; SphcBriumlenticula, 'Gould,' Prime, 1862; ? S. Coopen'annm,

Prime, 1869 (nude name) ; S. {PrimeUa] Raymondi, J. G. Cooper,

1890.

Shell of small or moderate size, quadrate-trigonal, inflated in

umbonal region, beaks high ; habitat lakes and marshes.

Palaearctic and jS^earctic Regions. Fraser, Columbia, Klamath,
Coast llange, and Mojave Systems.

Quaternary : Loess of eastern States
;

post-Glacial deposits of

Vancouver Island.

MuscuLioii OVALE (Ferussac).

Cyclas oralis, Ferussac, 1807 ; C. transiersa, Say, 1829.

Shell large, elongate-quadrate, somewhat compressed, but varying

in this respect, umboues high ; habitat lakes and marshes.

European and American Provinces, possibly extending into Colorado

System.

MuscuLiTJM paktumeium (Say).

Cyclas partumeia, Say, 1822 ; C. elevata, Haldeman, 1841 ; C. Jayensis,

Prime, 1851 ; Sphcerium 'patella, Gould', Keep, 1888.

Shell large, quadrate-ovate, moderately or but slightly inflated,

umbones low ; habitat lakes and marshes.

Xearctic llegion. Klamath and Coast Range Systems.

Quaternary : Loess of eastern States. Miocene : Contra Costa Lake
beds, California.

Family CORNEOCYCLADID^, n.fam.

Shell small or minute, sub-solid, ovate or trigonal, compressed or

inflated, finely concentrically striate, umbones posterior or posteriorly

sub-terminal, hinge well developed or more or less obsolete, ligament

deep-seated and inconspicuous, pallial line simple; animal herma-

phroditic, viviparous; habitat lakes, marshes, streams, and spriugs,

less frequently in moist situations.

The Californian Corneocycladidte belong exclusively to the type

and principal group Corneocyclas. Corneocyclas is, however, not

coextensive with the old genus Pisidium ; Tellina Henslowiana,

Sheppard, of Europe and the eastern States, and Pisidium cruciatiim

of Sterki (American Province) belong to Tropidocyclas, a group whose

species indicate a radially sculptured stage now outgrown in their

phylogenetic histories.

Many of the members of this family are of widespread occurrence.

As frequently happens with microscopic species distributed over
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considerable areas, there has been a rather unnecessary duplication of

specific names and consequently much confusion of the literature.

The revision of the Nearctic species has not been difficult since

cotypes, locotypes, or named specimens (chiefly examined by the late

E. W. llopcr) of nearly all have been at hand, but the European
species constitute a problem which the writer feels neither the
inclination or capability of undertaking ; hence the synonymy of

Corneocyclas pulchella, which extends to the Old "World, is another
story. It is probable that when the Palaearctic forms are thoroughly
worked up they will be found to be comparatively few in number, as

is true of the North American species. One of the chief stumbling-
blocks in classification seems to be the colour of the epidermis. Since
this is known to be not of hereditary consequence, and the grouping
of the species offers no particular difficulties, the elucidation of the
specific synonymy becomes a comparatively simple problem.

Genus Corneocyclas, Ferussac.^

Tellina (sp.), Gmelin, 1788 {T. piisilla, Ginel.) ; Cijclas (sp.), Say,
1817 ( C. duhia, Say = T. Virginica, Gmel.); Corneocyclas (pars),

Eerussac, 1818 {T. pusilla, Gmel.); Phi/mesoda, Kafinesque, 1820
(C. duhia, Say = ll Virginica, Gmel.); Galdeja, Costa, 1839

(
G. tenebrosa, Costa = Pisidium pulchelhim, Jenyns) ; Euqlesia,

'Leach MS.,' Gray, 1840 {E. Uensloiviana, 'Leach MS.' (not

T. Henslowiana, Shepp.) = 2'. piisilla, Gmel.), in synonymy;
Euglesa, Leach, 1852 [T. pusilla, Gmel.); Cycladina, Clessin,

1871 {T. pus ilia, Gmel.); Cymatocyclas, Dall, 1903 {Pisidium
compressuni, Prime).

Type, Tellina pusilla, Gmelin.

Sub-genus Pisidium (Pfeiffer).

Cardium (sp.), Montagu, 1803 {Tellina amnica, Miill.) ; Pisidium,
Pfeiffer, 1821 {P. oUiquum, Pfr. = T. amnica, Miill.); Pera,

'Leach MS.,' Gray, 1840 {P. fluviatilis. Leach MS. = T. amnica,

^ Dall, Trans. Wagn. Inst., iii (4), p. 1460, 1903, has shown that Corneocyclas,
originally based on an assemblage of Cyrenoideffi, from which Tellina
pusilla, Gmel., was selected as type, in a restricted sense takes priority

over the more familiar name of this group, Pisidium of Pfeiffer. Corneo-
cyclas has been generally regarded as a synonym of Sphierium, hence
there have been objections to the use of the name in this novel connexion.
The problem resolves itself into choosing the lesser of two evils. Pisidium
cannot be retained as the genus in any event on account of the prior

Pliymesocla of Eafinesque. Anyone floundering through the maze of

spelling and names in the Monographie in an attempt to determine what
Eafinesque really intended to designate his genus and the species described

under it (to say nothing of identifying the former except for the citation of

Cyclas dubia. Say), would welcome Corneocyclas as a straw to a drowning
man. Since Dall appears to be the first writer to establish a type for

Ferussac's group, and the one selected was not excluded from consideration,

it does not seem necessary to question why this particular species should
have been cited. Already Corneocyclas has found a place in the literature

of the American and Australian freshwater Cyrenoids, and, if for no other

reason, should not be disregarded without good reason.
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!Mull.), in synonymy; Fisiim, Gray, 1847 {T. anmiea, MiilL), not

Pisum, Megerle, 1811 ; Cordula, Leach, 1852 {T. amnica, Miill.)

;

^ Musculium, Link,' H. & A. Adams, 1857 {T. amnica, Miill.);

Fluminina, Clessin, 1873 {2\ amnica., Miill.).

Type, Tellina amnica, Miiller.

Siib-genus Pisidium. Shell small or minute, ovate, rather com-
pressed, umbones lovr, somewhat posterior and naked, hinge well

developed, cardinal teeth small and usually joined above in right

valve, the anterior transverse, the posterior sub-parallel to hinge,

laterals short and weak ; habitat chiefly in rivers.

Sub-genus Corneocyclas, s.s. Shell similar to preceding but trigonal,

umbones elevated, posteriorly sub - terminal, hinge rather poorly

developed, teeth sub-obsolete ; Pisidium stage usually completed in

or shortly after leaving the marsupium (species which pass the

Pisidium stage in the marsupium are frequently caliculate, due to

the abrupt change in mode of growth) ; habitat lakes and springs,

uncommonly in streams.

Corneocyclas (Pisidium) pulchella abdita (Haldeman).

Pisidium ahditum, Haldeman, 1841 ; P. uUramontamim, Prime, 1865
;

P. Angelicum, Howell, 1865; P. nivale, Westerlund, 1885;
P. Randolphi, Roper, 1895; P. Rowelli, Sterki, 1903 ; P. ahditum

Huachucanum, Pilsbry & Ferriss, 1906.

Shell of moderate size, rather narrowly ovate and pointed anteriorly,

compressed, beaks inconspicuous, hinge moderately developed ; habitat

streams, forms intergrading ia^ixxiS. pulcliella in lakes and springs.

Palfearctic and IS'earctic llegions, Mexican Province.

Quaternary : Loess of eastern States ; Summer Lake beds, Oregon.

Intergrading forms between this sub-species and pulchella are

abundant and often hard to place.

Corneocyclas (Pisidicji) Meeki, n.sp. Pi. VI, Fig. 12.

? Sphcerium rvgosum, Meek, 1877 {pars).

Shell large, broadly quadrate-ovate, moderately compressed, beaks

low, hinge well developed ; habitat apparently lacustrine.

Length 11, breadth II, depth of valve 3 mm.
Eocene : Truckee Lake beds, jS'evada ; Payette Lake beds, Idaho.

Hill near Hawthorne on the Belmont stage-road, Nevada.

A lai'ge species recalling C. (P.) amnica, but broader, more convex,

and rather quadrate in outline.

Not recognized by subsequent writers :

Pisidium Sibericum, Clessin, 1870.

Siberia; Port Clarence, Alaska.

Pisidium horealis, Clessin in Westerlund, 1890.

Siberia ; Port Clarence, Alaska.
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CoRNEocYCLAs ViKGiNiCA (Gmelin).

Tellma Virginica, Gmelin, 1788; Ci/clas dubia, Say, 1817.

Shell large, broadly trigonal-ovate, moderately inflated, iimbones

conspicuous and decidedly anterior, hinge fairly developed; habitat

lakes and streams.

Boreal portions of American Province. Yukon System.

Quaternary : Loess of eastern States ; Yukon Valley, Alaska.

A species more or less intermediate in character between Pisidium
and Corneocyclas, but grouping best with the latter.

CoRNEOCYCLAS PULCHELLA (Jenyns).

Pisidium pulchelltim, Jenyns, 1832; P. variahile. Prime, 1851:
P. Adamst, Prime, 1851 ; P. ferruginenm, Prime, 1851 ; P. nov-

eboracense, Prime, 1853 ; P. occidetitale, Newcomb, 1863 ; P. itisipie.

Gabb, 1868; P. Jlarfordiamim, Prime, 1869 (nude name), jf^«

cotypes ; P.arcticum, Westerlund, 1885 ; P. glaciale, Westerlund,

1885; P. scutellatum, Sterki, 1890; P. Roper i, Sterki, 1898;
P. Ashmuni, Sterki, 1903; P. proximum, Sterki, 1906; P.

Californicum, ' Newcomb MS.,' Perry, 1908 (nude name), fide

locotypes ; P. Marci, Sterki, 1909.

Shell of moderate size, prevailing smaller than sub-sp. aldifa

apparently, sub-trigonal, inflated, beaks prominent and sub-terminal,

hinge not well developed, teeth sub-obsolete ; habitat springs, marshes,

lakes, and moist places, infrequent! j' in streams intergrading with ahdita.

Distribution apparently same as abdita.

Quaternary : Loess of eastern States
;

post-Glacial deposits of

Vancouver Island ; Summer Lake beds, Oregon ; Owens Lake beds,

California. Pliocene : Cache Lake beds. California.

The specific and varietal names adopted for this Corneoci/clas and its

sub-species are probably not the earliest, but they are the earliest

which the wi'iter with the literature and material at hand has been
able to satisf}' himself were actually applied to it.

Corneocyclas compressa (Prime).

Pi.sidimn compressttm, Prime, 1851.

Sliell of small size, distinctly trigonal, inflated, beaks nai'row and
high, sub-terminal, hinge moderately developed ; habitat lacustrine.

jS^earctic Piegiou. Yukon, Eraser, Columbia, Nevada, Klamath,
Coast Range, Arizona, and Los Angeles (locally) Systems.

Quaternary : Loess of eastern States ; Lahontan Lake beds, Nevada.
Pliocene : Kettleman, Santa Clara, and Cache Lake beds, California.

Miocene : Contra Costa Lake beds, California.

Corneocyclas rotundata (Prime).

Pisidium rotmidatum, Prime, 1851.

Shell minute, ovate-trigonal, strongly inflated, beaks broad, elevated,

and decidedly anterior, hinge much reduced ; habitat lacustrine.

Poreal portions of American Province. Yukon System.
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CoUXEOCrCLAS ^QUILATK.RALIS (Plime).

Pisidium (Bquilaterale, Prime, 1852.

Sliell of moderate size, inflated, beaks narrow, anterior, and some-

what elevated, hinge moderately developed ; habitat chiefly lakes.

American Province, Siberia. Yukon System.

Quaternary : Loess of Kotzebue Sound, Alaska.

CoRXEocTCLAs Idahoensis (Roper).

Pisidium Idahoensis, Roper, 1896.

Shell of very lai'ge size, ovate-trigonal, strongly inflated, beaks

broad, elevated, and decidedly anterior, teeth sub-obsolete ; habitat

lakes.

Boreal portions of American Province. Yukon, Fraser, and

Columbia Systems.

Corxeocyclas Trempeki, n.sp. PI. YII, Fig. 22.

Shell minute, globular-trigonal, beaks anterior, broad, and somewhat
elevated, hinge much reduced; habitat marshy lakes. Length 1"4,

altitude 1*3 ram. ; depth of valves 1 ram.

Mojave System.

Bluff Lake Cienaga, San Bernardino Mountains, California

(H. Hannibal).

jS'amed after Dr. U. H. Tremper, the first conchologist to visit this

portion of the San Bernardino Mountains.

GASTROPODA.

Superfamily LYM:N0IDE.E (Broderip), 1839.

The Lymnoidese, which embrace the purely aquatic inoperculate

pulmonates of the North Temperate regions and the bulk of those

inhabiting the more tropical portions of the world, include a number
of families, all simple types, but differing fundamentally in the

manner of "whorling and ontogenetic stages. And the anatomy, of

which much has been written, but little is actually known that will

assist in explaining the internal modifications each group has under-

gone, appears to have specialized along dissimilar lines. There are

excellent reasons for believing that these groups, like less bizarre

types in general, are of considerable antiquity. The Planorbidfe had
already reached their present specialization at the dawn of the

Cenozoic, while a Physa, P. prisca, AValcott, was described several

years ago from the Carboniferous of N^evada, a discovery which carries

this genus back to rank as one of the oldest known freshwater

molluscs.

Family LYMX^ID^, Broderip, 1839 (emended).

Shell of small or moderate size, dextral or sinistral, spire elevated,

whorls varying from appressed to inflated, inijierforate to umbilicate,

coluraellar axis varying in different sub-families, aperture ranging

from succiniform to auriculiform ; animal dextral, hermaphroditic,
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buccal plate with accessory lateral jaws, tentacles flat and triangular,

foot quadrate ; habitat aquatic or amphibious.
There are tliree sub-families as follows:—

Sub-family ACELLIXyE, n.sub-fam.

Whorls appressed, coluniellar axis imperforate and twisted, produced
by a simple oblique reflection of the inner lip, aperture succiniform

;

luibitat deep waters of lakes.

Genus, Acella.^

Sub-family LYMX.EIN^E, s.s.

Whorls somewhat inflated, columellar axis sub-perforate and twisted,

with a more or less distinct marginal fold, aperture sub-auriculiform

;

habitat lakes and streams, generally in shallow waters.

Genus, Lymnaa, s.s.

Sub-family

Whorls inflated, columellar axis straight and umbilicate, the
marginal fold obsolete, umbilicus partially hidden by a wide, smooth,
vertical expansion of the inner lip, aperture auriculiform ; habitat,

young stages passed in water, adults more or less amphibious in habits.

Genus, Lipimcea; sub-genus, Galha.

As witli other groups treated iu these pages, the old genus Lymntea
(fretjuently spelt Limnmi) has undergone various vicissitudes during
the last generation, and several classiflcations have been proposed, of

which that of Ball in 1905 is perhaps the best, though unnecessarily

elaborate for practical purposes. The North American species, which
number about a dozen, may be segregated into Acella, Haldeman,
a strictly American Province group, and a very ])rimitive one based
on a single species, Zyw««(«rf, s.s., which includes the larger species of

aquatic habits with a gyrate pillar, and Lymncea, sub-genus Galba,

which embraces the smaller amphibious species with a reflected pillar.

Other groups have recently been given generic rank, but space is too

valuable to devote to their discussion ; the new ones proposed will be
found in their proper places in the succeeding synonymy.

Lynmcea, s.s., and Galha are circumboreal, and occur extensively in

the fossil state. Lymnoia ranges from the Mesozoic to the present,

wliile Galha is first known from the older Tertiary. Plearolimnea,

Meek, based on a Laramie and Eocene fossil, L. tenuicosta, M. & H.,

from the Rocky Mountain region, has gone the rounds of the literature

unquestioned as a member of this family. Its striking resemblance to

Zaptychius, Walcott, of the Nevada Carboniferous, and Tortacella,

White, of the Utah Cretaceous, which together form a peculiar

group of Auriculoid pulmonates, apparently extinct, suggests that its

columellar characters should be carefully examined with a view of

redetermining its family position.

^ Acella is included here merely to give an understanding of the classification.

No attempt is made to give a complete list of the exotic genera of the

various sub-families.
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Genus LvMXiEA, Lamarck.

Helix (sp.), Litme, 1758 {H. stagnalis, L.) ; Lymnma^ Lamarck, 1799
(//. stagnalis, L.) ; Limneus, Draparuaud, 1801 (emended form);
Ltjmnus, Montfort, 1810 (emended form) ; Radix, Monttbvt, 1810
[IT. aiiricularia, L.); Limncea, Desmarest, 1812 (emended form),
11011 Poll, 1795, polynomial; Lymneus, Braird, 1815 (emended
form); Lymncens, Cuvier, 1817 (emended form); Lymnula,
Ratinesque, 1819 (emended form) ; Auricularia, Fabricius, 182;3

(nude name) ; Lymnea, llisso, 1826 (emended form), not Lytnnea,

Katinesque, 1815; Limnea, Fleming, 1828 (emended form);
iStagnicola, ' Leacli MS.,' Jeffreys, 1830 {S. communis, Leach MS.
= Buccinuin palustre , Miill.), in synonymy; Gulnaria, 'Leach ^MS.,'

Turton, 1831 {II. auricularia, L.), in synonymy ; LeacJtia,

Jeffreys, 1833 {H. stagnalis, L.), not Leachia, Lesueur, 1821, nor
llisso, 1829; Limnophysa, 'Fitz'mger, 1833 (B. palustre, Miill.);

Bidimnea, Haldeman, 1841 (Z. megasoma. Say); Neritostoma,
'Klein,' H, & A. Adams, 1855 (ZT. auricularia, L.); Auricula,
'Klein,' H. & A. Adams, 1858 (iT". stagnalis, L.) ; Eulimneus,
Sandberger, 1875 {II. stagnalis, L.) ; Polyrhytis. Meek, 1876
{Limncea Kinqi, Meek = R. Auricularia, L.) ; Pseudosiiccinea,

F. C. Baker, 1908 (Z. columella, Say).

Type, Helix stagnalis, Linne.

Sub-genus Galea (Shrank).

Buccinum (sp.), Miiller, 1773 {B. truncatulum, Miill.); Galla,

Shrank, 1808 (Z. truncatulum, Miill.) ; Lej^tolimnea, Swainson,
1840 {Limneus elongatus, Drap. = Buccinum glabrum, Miill.);

Leptolimnmis, Sandberger, 1875 (emended form); Fossaria,

Westerlund, 1885 (Z. truncatulum, Miill.) ; Simpsonia, F. C. Baker,
1911 (Z. humilis. Say = B. truncatulum, Miill.).

Type, Buccinum truncatulum, Miiller.

Sub-genus Lymncea, s.s. Shell of moderate size, averaging 25 mm.
in altitude, dextral, whorls normally sub-appressed or moderately
inflated, sub-perforate, aperture succiniform or sub-auriculiform, axis

simply retlexed in adolescent stage, with a rudimentary, well-deyeloped,
or sub-obsolete marginal fold in adult ; habitat aquatic, chiefly in

shallower portions of lakes and in sluggish streams, but not entirely

confined to such situations.

Sub-genus Galba. Shell similar to preceding, but small, averaging
10 mm. in altitude, umbilicate, whorls usually well inflated, axis

simply reflexed in early adolescence, with a gyrate marginal fold in

later development {Lymnoia stage), adult with a smooth vertical

expansion of the inner lip reflected over the umbilicus ; habitat, the
young in aquatic situations, the adults in springs, or more generally

in moist places with Succinea, particularly on tangles of algae.

The Lymnjfias are characteristically of widespread occurrence.

Of the species found west of the Bocky Mountains, four, Z. stagnalis,

L.palustris, L. auricularia, and Z. {Galba) truncatula, are circumboreal,

all of the remainder, except the newly characterized Z. Cooperi. occur
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in tlie American Province, wliile of the species in the latter region

but four are absent from the area under consideration. This extent

of distribution is without doubt dependent upon the adaptability of

the species to a variety of surroundings. Z. Cooperi and L. truncatula

may be noted as examples ; the former is practically confined to

mountain streams, and unknown except in the Coast Ranges and
adjacent valleys between San Francisco and Point Conception,

California. Z. truncatula, on the other hand, occurs in a wide variety

of situations, marshy borders of lakes, moist banks of streams, and
even such artificial situations as greenhouses ; it is un(juestionably

the most extensively distributed member of the family.

Owing to the chaotic condition of the species of this genus in recent

literature, it has been considered wise to include a brief account of

each of the valid recent American Province forms. Only a few more
prominent synonyms are mentioned, and no attempt is made to note

the numerous mistaken identifications resulting from certain ' New
School' writers using utterly worthless characters in specific dis-

crimination. In case of doubt Binney's Land and Fresh-ivater Shells

of North America may usually be taken as a guide in determining the

particular species the writer refers to.

Li'JixiEA sTAGXALis (Liuue).

Helix staffnalis, Linne, 17.58 ; Lymneus appressus, Say, 1821 ; Limnceus

speciosus, Ziegler in llossniassler, 1835 ; Limnma 'jugularis, Say',

Haldeman, 1841; Z. /e/)/f/rt, Gould, 1847 (juvenile) ; L.stagnalis,

var. occidentalis, Hemphill, 1890 (syntonic form) ; Z. stac/nalis

Sanctcemarice, Walker, 1892 (syntonic form) ; Z. stagnalin, var.

Uigleyi, F. C. Baker, 1905 (syntonic form) ; Z. stagnalis, var.

perampla, Walker, 1908 (syntonic form) ; Z. staf/nalis Lilliance,

F. C. Baker, 1910; Z. sfagnalis Wanatchensis, 'Hemphill MS.,'

F. C. Baker, 1911.

Sliell large, spire acuminate, whorls but slightly inflated, imperforate,

aperture sub-succiniform, columellar fold pronounced ; habitat lakes

and marshes.

Boreal and Arctic portions of Palaearcttc and Nearctic llegions.

Yukon, Alaska, Fraser, Columbia, Utah, Colorado (locally), Nevada,
Klamath, and Coast llange (locally) Systems.

Quaternary : Loess of eastern States ; Lahontan Lake beds, Nevada
;

Bonneville Lake beds, Utah
;

post-Glacial deposits of Vancouver
Island.

Lyiixj:a adkicclaria (Linne).

Helix auricularia, Linne, 1758 (sj-ntonic form) ; JBuccinum perecjrum,

Miiller, 1774; Lymncea catascopiuni. Say, 1817; Lymneus emar-

ginatus, Say, 1821 (syntonic form) ; L. pingtiis, Say, 1825 (syntonic

form) ; Limncea pallida, Adams, 1840; Z. decollata, Mighels, 1841

syntonic form) ; Z. ampla, Mighels, 1843 (syntonic form), not

Gulnaria ampla, Hartm., likewise = auricularia, L. ; Limnceus

Ontariensis, ' ^luhlfeldt ]MS.,' Iviister in Chemnitz, 1862 (syntonic

form); Limneea Sumassi, Baird, 1863 {partim, front view);
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L. Mighehi, Biuney, 1865 ; L. Binnei/i, Tryon, 1865 ; L. angulata,

Sowerby, 1872 (syntonic form) ; L. Canadensis, Sowerby, 1872
;

L. [PoU/rhytis) Kingi, Meek, 1877 (syntonic form) ;
' L. scalaris,

Westerlimd, 1883 (syntonic form) ; Limnophgsa Bo7ineviUensis,

Call, 1884 (syntonic form) ; Radix ampla, var. Utahensis, Call,

1884 (syntonic form) ; Limncea ovata, var. Athiensis, Dall, 1884
(nude name); Ziiinnceus Atkinensis, 'Dall,' Clessin, 188G (syntonic

form); Limnoia Woodruffi, F. C. Baker, 1901; L. emarginata,

var. montana, Elrod, 1902 (syntonic form); L. Randolphi, F. G.

Baker, 1904 (syntonic form) ; L. decollata Onoroensis, F. C. Baker,

1904 (syntonic form); L. {Binneyi, var.?) Prehlei, Dall, 1905
(syntonic form); L. Petersi, Dall, 1905 (syntonic form); L. Nasoni,

F. C. Baker, 1906 (syntonic form); L. Hinkleyi, F. C. Baker,

1906 (syntonic form) ; L. Jaclisonensis, F. C. Baker, 1907 (syntonic

form); L. paendopinguis, F. C. Baker, 1907 (syntonic form);
L. Bavisi, Walker, 1908 (sj-ntonic form) ; L. Pilshryana, Walker,
1909 (syntonic form); L. emarginata Wisconsinensis, F. C. liaker,

1910 (syntonic form); Galba catascopium Adamsi, F. C. Baker,

1911; G. Alaahensis, F. C. Baker, 1911 (syntonic form) ; G. cata-

scopium JViagrae7tsts, F. C.Baker, 1911 ; G. ' apicina, Lea', F. C.

Baker, 1911; G. ' apicina solida, Lea', F. C. Baker, 1911.

Shell normally^ of moderate size, spire broadly elevated, whorls
moderately inflated, sub-perforate, aperture auriculiform, columellar

fold inclined to partial obsolescence ; habitat lakes and sluggish

streams.

Boreal portions of Paltearctic and Xearctic Ilegions. Yukon, Alaska,

Fraser, Columbia (locally—headwaters adjacent to upper Missouri

Basin only), and Utah Systems.

Quaternary : Loess of eastern States ; Bonneville Lake beds, Utah.

Lymn^.a palustkis (Miiller).

Buccinum palustre, Miiller, 1774; Lyimieus elodes, Say, 1821 (syntonic

form); L. desidiosus, Say, 1821 (syntonic form); Limneiis

umbrosus, Say, 1832 ; Limnea expansa^ Haldeman, 1840
;

L. Nattalliana, Lea, 1841; L. Vahli, Beck, in Miiller, 1842;
L. Pifigelei, Beck, in Miiller, 1842 ; L. fragiUs, Haldeman, 1842,

not Helix fragilis, L. = Z. stagnalis, L. ; Z. proxima. Lea, 1856
(syntonic form); Z. '•pallida, Adams', Lea, 1856; Limncea
Haydeni, Lea, 1856 (syntonic form); Z. Sutnassi, Baird, 1863
(except front view); Z. Traslci, Tryon, 1863 (syntonic form);
Z. ' reflexa, Say', Tryon, 1863 (syntonic form); Z. Traslci, Lea,

1864 (not of Tryon, 1863, likewise = Z. palustris, Miill.)
;

Z. arctica. Lea, 1864; Z. Rowelli, Tryon, 1865 (syntonic form);

^ Professor G. D. Louderback inforais the writer that the ' Pliocene ' of Cache
Valley, Utah, whence this species was described, is, in all probabilities,

merely an extension of the Lake Bonneville sediments.
" L. auricularia is subject to excessive syntonic variation. L. peregra, of

Europe, and L. catascopium, of America, were based on comparatively
normal individuals. No attempt is made to give a description broad enough
to cover the aberrant forms.
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L, Tryonii, Lea, in Tryon, 1865; L. Tryoniana, Lea, 1866;
L. (^Limnophysa) Shurtlejfi, Tryon, 1866 (syntonic form)

;

L. contracta. Currier, 1872 (syntonic form); L. Californica,

Sowerby, 1872 (syntonic form); L. interstriata, Sowerby, 1872
(syntonic form) ; L. palustris, var. septentrionalis, ' Clessin MS.,'

Kobelt, 1880; Leptolimncea ' Kirtlandiana^ Lea', Keep, 1888
(syntonic form) ; Limn/ea 2>(tlustris Michiganensis, Walker, 1892
(syntonic form) ; L. reflexa Jolietensis, F. C. Uaker, 1901 (syntonic

form) ; Z. Zeai, F. C. Eaker, 1907 (syntonic form) ; Z. Danielsi,

F. C. Baker, 1907 (syntonic form) ; Galha palustris AIpe7iensis,

F. C. Baker, 1911 (syntonic form); G. palustris Blachleyi, F. C.

Baker, 1911 (syntonic form); G. neopalustris, F. C. Baker, 1911

(syntonic form).

Sbell of moderate size, spire well elevated, whorls moderately

inflated, sub-perfoi\ite, aperture somewhat narrowly auriculiform,

columellar fold well developed ; habitat lakes, marshes, and sluggisli

streams.

Boreal portions of Paloearctic and Nearctic "Regions. Entire

Californian Province except Los Angeles and Arizona Systems.

Quaternarj' : Loess of eastern States ; Lahontan Lake beds, Nevada
;

Bonneville Lake beds, Utah
;

post-Glacial deposits of Vancouver and
San Juan Islands.

Lymn^a columella, Say.

Lymnaa columella, Say, 1817 ; Limncea chah/hea, Gould, 1840 ; L. casta,

Lea, 1841 ; L. Fra^icisca, Poey, 1858; L. columella, var. Chanipioni,

von Martens, 1899.

Shell rather small for group, fragile, spire somewhat elevated,

whorls but little inflated, imperforate, aperture sub-succiniform,

columellar fold incipiently developed ; habitat quiet waters.

St. Lawrence Basin and Hudson Bay drainage south to Florida

and Texas (but absent from Great Plains and east slope of Bocky
Mountains), American Province; Gulf of Mexico and Pacific drainages

south to Panama, Mexican Province ; Antillean Province.

Quaternary : Loess of eastern States.

A primitive species. A rather rudimentary columellar fold is

developed, while more or less of the succiniform build of tlie ancestral

Acellinse is still retained.

Lymjj-^a reflexa (Say).

Lymneus reflexus. Say, 1821; L. cxilis, Lea, 1837; L. Kirtlandiana,

Lea, 1841; Limncea lanceata, Gould, 1848; L. reflexa scalaris,

"Walker, 1892, not L. scalaris, Biaun, 1853; Z. reflexa Walkeri,

F. C. Baker, 1902; Z. refexa Remphilliana, F. C. Baker, 1904.

Shell of moderate size, solid, spire attenuate, whorls but little

inflated, imperforate, aperture succiniform, columellar fold imperfectly

developed ; habitat lakes and sluggish streams.

St. Lawrence drainage and Mississippi Basin above junction of

Ohio and Mississippi Bivers, American Province.

Quaternary : Loess of eastern States.
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Likewise a decidedly primitive species; the differential character

between these two and L. stagnalis is, however, rather one of degree

than any tangible distinction.

Ltmn^a megasoma (Say).

Lymneus megasomtis, Say, 1824.

Shell very large, solid, bulimuliform, spire elevated, whorls inflated,

imperforate, aperture sub-auriculiform, columellar fold well developed

or sub-obsolete ; habitat lakes and sluggish streams.

Hudson Bay and St. Lawrence drainages, American Province.

A fine large species, which at first glance would hardly seem
referable to the same genus as Lymneus atagnalis, but connected

with it by L. paliistris and similar forms ; in essential particulars it

is a true Lymncea. The colouring is unusually pronounced, but

L. reflexa, likewise a heavy-shelled species, presents much of the

same thing.

Ltmn^a Coktracosta, J. G. Cooper.

Limnea Contracosta, J. G. Cooper, 1894.

Shell of moderate size, spire acutely elevated, whoi'ls elongate,

rather appressed, and imperforate, aperture succiniform, columellar

fold well developed ; habitat apparently lacustrine.

Miocene : Contra Costa Lake beds, California ; Mascall Lake beds,

Oregon.
A species suggesting Z. columella, but more attenuate, and nearly

twice the size, whorls long as in L. megasoma. The type was badly
crushed, hence the original figure does not portray the specific

characters well. The species is not imcomraon in the Miocene of

the Berkeley Hills, however, so that its recognition is comparatively
simple.

Lymn^a Stearnsi, Hannibal.

Limnaa maxima, Stearns, 1902 (nude name), 1906, figure, not

L. stagnalis Wiv. maxima, Collins, 1872; Z. Steariisi, ^-dnmhiCi

in F. C. Baker, 1911 (copy of original fig. of itiaxima, Stearns).

Shell large, spire elevated, whorls inflated and imperforate, aperture

sub - auriculiform, columella strongly folded ; habitat apparently

lacustrine.

Miocene : Mascall Lake beds, Oregon.

A species of the build of Z. paltistris, but decidedly larger and
proportionally broader. Stearns' figure is nearly half as large again

as the natural size and rather crude.

Ltmn^a Cooperi, n.sp. PL YI, Figs. ISa-c.

Limncsa ' ohnissa. Say', Tryon, 1865 (partim) ; L. ^ lepida, Gould',

Carlton, 1870 ; Limnophysa ^ferniginea, Halderaan ', J. G. Cooper,

1870; Z. ' obrussa. Say', J". G. Cooper, 1872 {partim); Limncea
' obrussa, Say (desidiosa, Say)', Wood & llaymond, 1891;
L. 'obrussa, Say', Hannibal, 1910.

Shell small for group, spire acuminate, whorls rather compressed
and imperforate, aperture narrowly auriculiform, columellar fold

VOL. X.—JUNE, 1912. 10
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moderately developed ; habitat chiefly mountain streams, less

frequently in lakes and ditclies.

Type : altitude 11, breadth 5 mm. ; altitude of aperture 6-5, breadth
of aperture 3mm. A small specimen: altitude 7, breadth 3 mm. A
large specimen: altitude 16, breadth 6mm.

Coast llange System.
Santa Cruz Mountains, California : Spring, Wrights (type and small

cotype) (H. Hannibal); Adobe Creek, near California Camino Ileal

(large cotype) (H. Hannibal, H. M. Edson) ; creek at Congress
Springs (H. M. Edson); San Andreas Reservoir (H. Hannibal);
Crystal Springs Reservoir (H. Hannibal) ; Matedero Creek, near
California Camino Eeal (H. Hannibal, H. M. Edson) ; Lagunita,

Stanford University (Dr. J. P. Smith, R. E. Snodgrass, H. Hannibal,

H. M. Edson, S. S. Berry Jide Berry MS.) ; San Francisquito Creek,

Stanford University (H. Hannibal, H. M. Edson, S. S. Berry fide

Berry MS.); San Francisco (W. Wood), Jide Wood & Raymond!;
Allanbee Gulch, Portola Valley (H. M. Edson, H. Hannibal);
water-trough, Boulder (H. Hannibal) ; Stone Water-trougli Gulch
between Boulder and Ben Lomond (H. Hannibal) ; creeks near Santa
Cruz (J. G. Coo\)er), fide Cooper.

Santa Clara Valley: near San Jose (H. Hemphill), ^r/^ Cooper;

near Santa Clara (Miss A. E. Laws) ; Cottle-Malavous Slough,

Artesian Belt (H. Hannibal).

Diablo Range : San Miguel Caiion (Miss A. E. Laws) ; Tienan's

bog, Hall Valley (H. Hannibal); near Oakland, Jide Tryon.

Gavilan Range : Bird Caiion at forks, 8 miles west of Hollister

(H. Hannibal) ; Tres Pinos Creek, 2 miles south of Tres Pinos

(H. Hannibal).

San Joaquin Valley : irrigating ditches near Fresco (C. E. Jenney)

;

slough 8 miles west of Antioch (Miss Ward), Jide Carlton !

This little Lij)nn(ea, abundant in the mountain streams of middle

Western California, from its inconspicuous size and general similarity

to L.
(
Galba) ohrussa, a species not known to occur within 200 miles,

has commonly masqueraded under one or another of the names applied

to that species. On careful inspection it may be distinguished by the

compressed nearly shouldered whorls, narrower aperture, and entirely

different thin gyrate pillar. Carlton's reference of this species to

L. lepida, Gould, is interesting on account of the general similarity

of Cooperi to stagnalis at one-fourth scale. The writer takes pleasure

in perpetuating the name of the late Dr. J. G. Cooper, who, during

the last generation, did more than any other writer to make known
the freshwater shells of Western North America.

Lymn-SIa (Galea) tbuncatula (Miiller).

Buccinum iruncatulum, Miiller, 1774; Lymneus humilis, Say, 1822;

L. tnodicellus, Say, 1825 ; Limncea umbilicata, C. B. Adams, 1840 ;

Z. parva, Lea, 1841 ; L. Griffithiana, Lea, 1841 ; X. curta, Lea,

1841 ; L. rustica, Lea, 1841 ; L. exigun, Lea, 1841 ; L. IlolhoUi,

Beck in Mcirch, 1857; L. {Leptolimnea) Pihbnji, Hemphill, 1890

(syntonic form); L. ' desidiosa, Say', Dall, 1897; L. Stcrkii,
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F. C. Baker, 1905 ; L. Oivascaensis, P. C. Baker, 1905 ; L. Lalli,

F. C. Baker, 1906; L. Alamosensis, Arnold, 1907; L. cyclostoma,

Walker, 1908 ; Galba Doddsi, F. C. Baker, 1911 ; G. bulimoides

{partim), F. C. Baker, 1911.

Shell of small or moderate size for group, spire elevated or acuminate,

wliorls well iuflated and umbilicate, aperture roundly auriculii'oim,

pillar showing no trace of columellar fold, the reflection of the inner

lip broad ; habitat generally in marshy situations about lakes or

streams, also in mountain brooks and springs, frequently in green-

houses.

Entire Palfearctic and Nearctic Regions, extending south into

mountainous portions of Mexican Province.

Quaternary : Loess of eastern States ; Lahontan Lake beds, Nevada
;

calcareous spring deposit, Los Alamos Yalley, and alluvial deposits of

San Soaquin Valley, California. ]\Iiocene : Contra Costa Lake beds,

California.

Lymn^a (Galba) obrdssa (Say).

Lynmem ohrusms, Say, 1825; L. (jalbanus ^ Say, 1825; L. plica. Lea,

1841; L. exigua, Lea, 1841; i. Philadelphica, Lea, 1841;
L. planulata, Lea, 1841; Limncea ferruginea, Haldeman, 1841;
L. acuta, Haldeman, 1842 ; L. desidiosa {partim)^ Haldeman, 184 2

;

Z. desidiosa, var. Decampi, Streng, 1896; L. 'Adelines, Tryon ',

Pilsbry, 1898; Z. trwicatula, Dall, 1905 {partim) ; L. desidiosa,

xar. peninsulce, Walker, 1908.

Shell of moderate size, spire elevated or acuminate, whorls somewhat
inflated, sub-perforate, aperture narrowly auriculiform, columellar fold

nearly or entirely obsolete ; liabitat streams and lakes on floating

algfe or along shore, generally Vnxt partially immersed, mountain
brooks.

Boreal portions of Nearctic Region extending south to Colorado in

Rocky Mountains. Columbia, Utah, and Klamath Systems.

Quaternary: Loess of eastern States ; Bonneville Lake beds, Utah.
Reported from Mexico ; the record will doubtless prove to have

been founded on the preceding species. As with solida and the

European glabra, this Lymnaeid is barely beyond the Zgninaa stage and
luirdly a typical Galba.

Lymn^a (Galba) caperata (Say).

Lijmnens caperatus. Say, 1829 ; Z. Smithsoniana, Lea, 1866; Limncea
Ferrissi, F. C. Baker, 1902 ; Z. timbilicata, Cubensis, Pingelei, and
opacina (error for apicina) of authors.

Shell of moderate or large size for group, spire bluntly acuminate
or sub-pupiform, whorls inflated, marked by spiral fringes of epidermis,

and umbilicate, aperture roundly auriculiform, pillar with an obsolete

columellar fold ; habitat moist places in the vicinity of lakes and
sloughs.

Boreal portion of American Province.

Frequently reported from portions of the Californian Province.

The records, so far as they have been verified, have proved to have
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been based on solida, solida Cubensis, and trimcatula. On the other

hand caperata is frequently identified as one or another of these

species. Altogether it is a very badly misunderstood Lymncea.

Lymnj^a (Galea) solida (Lea).

Liinnaa solida. Lea, 1838; L. apicina, Lea, 1838; L. bulimoides. Lea,

1841; L. Adelince, Tryon, 1863; L. ^ ampla, Mighels', Keep,
1888 (syntonic form); L. (Stapiicola?) perpolita, Dall, 1905
(syntonic form); Z. hulhnoides Sofwmaensis, 'Hemphill ^IS.,'

Pilsbry & Ferriss, 1906 (syntonic form); Z. Hendersoni, F. C.

Baker, 1909; Z. Cnhensis Sancfijosi'phi, Hannibal, 1910 (syntonic

form); Galba ^caperata, Say', F. C. Baker, 1911 [pariim).

Lymn;ea (Galea) solida Cubensis (Pfeilfer).

Limncea Cubensis, Pfeiffer, 1839; Z. ^caperata, Say', Tryou, 1863;
Z. Lecontei, Lea, 1864 ; Z. techella, Haldeman, 1868 ; Z. ' humilis,

Say', Keep, 1888; Z. Bryanti, F. C. Baker, 1905; Z. Cubensis

aspirans, I'ilsbry, 1910 ; Galba bulimoides Cassi, F. C. Baker, 1911;
G. ' Galbana, Say', F. C. Baker, 1911 {partim).

Lymncea solida. Shell of moderate size for group, horny, spire

bluntly elevated, whorls inflated, sub-perforate, aperture broadly
auriculiform, columellar fold sub-obsolete or (usually) obsolete

;

habitat lakes and sluggish streams, commonly on floating algse.

Missouri Basin in American Province. Yukon, Alaska, Fraser,

Columbia, Utah, Colorado, Nevada, Klamath, and Coast Range
Systems, rarely farther south.

Quaternary : Lahontan Lake beds, Nevada ; Christmas Lake beds,

Oregon.

Lymncea solida Cubensis. Shell as in preceding, but porcellanous

rather than horny, whorls more inflated, more deeply sutured, and
more pronouncedly umbilicate, pillar showing no trace of columellar

fold in adult; solida stage passed during adolescence; habitat with
Succinea in moist places, particularly marshes and about the borders

of lakes and sluggish streams.

Antillean and Mexican Provinces. Gulf region, and northward to

Colorado, west of the Mississippi Iliver in American Province.
Arizona, Los Angeles, Mojave, Coast Range, Klamath, Nevada, Utah,
and Colorado Systems, infrequently farther to north grading into

typical solida.

The status of these sub-species has not gained general acceptance

since the appearance of the new edition of West Coast Shells, in

which the writer first pointed out their relationships, due to the
extremelj' involved condition of the nomenclature, while recent work
by other writers has hindered rather than assisted in simplifying

matters. Lymncua solida, Lea, in violation of the law of priority and
common-sense as well, has been treated as a sub-species \_sic .'] of

Z. apicina, a synonym according to every Avriter in fifty years since it

was described some months later from the identical localit}', and may
be distinguished oulj^ by a slightly greater elevation of tlie spire, and
tlio latter identified with a dwaifed svntonic form of Z. auricularia
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from the Rocky Mountains and Michigan. The original specimens of

solida and apicina came from the present site of Portland, Oregon, or

thereabouts, several hundred miles from the nearest point from which
miricularia has been recorded. According to the figures and original

description the types of these two resemble the forms of auricularia

only superficially, but agree closely with the Lymnma, later called by
Lea L. hulimoides, under which name this species has been more
commonly known.

Not subsequently recognized

:

Limncca homhycina, 'Lunge,' Wood and Raymond, 1891 (nude name).

San Francisco County, California.

Family A:N"CYLID^, H. «& A. Adams, 1855.

Shell of small size, patelliform, crepiduliform, or planorbiform,

sinistral or dextral, apex of patelliform genera elevated, medial or

posterior, and generally more or less inclined to right or left, spire of

planorbiform genera more or less planiilate, aperture normally simple

;

animal sinistral, hermaphroditic, tentacles stoutly triangular, buccal

plate with accessory lateral jaws, foot large and oval; habitat lakes

and streams.

Four sub-families as follows:—

Sub-family LyEVAPECm^, n.sub-fam.

Shell usually large for family, depressed - patelliform ; habitat

chiefly lacustrine.

Genera: Lavapex, Fisherola, Lanx ?,\\\)-ge\\. Walkerola.

Sub-family ANCYLIN^, s.s.

Shell small or of moderate size, elevated-patelliform ; habitat

lacustrine and fluviatile.

Genera : Ancyliis, Zalophancylus, Lanx s.s., Loivapex sub-gen. Ferrissia,

Gundlachia sub-gen. Kmcaidilla.

Sub-family LATIIN^, n.sub-fam.

Shell small or minute, crepiduliform ; liabitat chiefly fluviatile.

Genera: Latia, Gundluclda s.s., JSeoplanorbis sub-gen. Amphigyra.

Sub-family NEOPLANORBIN^, n.sub-fam.

Shell minute, planorbiform ; habitat fluviatile.

Genus, Neoplanorlis, s.s.

The genera and species of this family are characterized by their

very limited distribution in contrast to nearly all the other aquatic

Pulmonata. This, with the simple form and the fact that the

distinctive characters lie chiefly in the outline, microscopic sculpture,

and position of the apex, has led to a lumping in the genus Ancylus of

a wide variety of species whose resemblances are due rather to parallel

specialization than close affinities.
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Genus Gundlachia, Pfeiffer.

Gundlachia, Pfeiffer, 1850 {G. ancyliformis, Pfr.); Poeijia, Bour-

guignat, 1862 {P. gundlachoides, Bourg.).^

Type, Gundlachia ancyliformis, Pfeiffer.

Sub-genus Kincaidili.a, n. sub-gen.

Type, AncyluH fragilis, Tryon.

Ancyhis (sp.), Tryon, 1863 {A. fragilis, Tryon).

Named after Professor Trevor Kincaid, who has kindly examined
this manuscript.

Sub-genus Ivincaidilla. Shell small, averaging 3 mm. in diameter,

patelliform, high-arched, narrowly ovate-elliptical in outline, finely

radially and concentrically striate, apex prominent, decidedly sub-

dextral, distinctly posterior, and marked by fine concentric and
sub-spirally radial striae ; habitat lakes and streams.

Sub-genus Gundlachia, s.s. Shell of small size, averaging 2 or 3 mm.
in diameter, growth during first year as in Kincaidilla\ as animal
nears adult condition, however, a septum develops, cutting off the

posterior half of aperture, succeeding growth crepiduliform ; habitat

chiefly sti'eams.

Gundlachia, s.s., needs no introduction, since the group has been

a matter of discussion for some years, and it only need be noted

that several species from New Zealand, Trinidad, etc., referred here,

when the a[)ical sculpture and other characters are studied will

almost certainly be found to belong to distinct genera which have
reached this same stage of specialization. Kincaidilla is instituted

to receive certain Nearctic Gundlachias heretofore confused with the

Ferrissias, from which they differ in the narrowly elliptical outline

and high strongly inclined apex. None of the Ferrissias are known
to develop a septum either regularly or infrequently, but it is,

apparentlj', occasionally present in all the Kincaidillas. From septate

specimens of G.fragilis it appears that this may be due to syntonic

influence, at least in certain cases.

Gundlachia (Kincaidilla) fkagilis (Tryon).

Ancylus fragilis, Tryon, 1863; Gundlachia Californica, Howell, 186;;

(syntonic form) ; A. ^ patelloides, Lea ', J. G. Cooper, 1872.

Shell minute, elongate, highly arched, apex prominent, decidedly

posterior and inclined ; habitat streams and (less frequently) ponds,

on sticks and submerged vegetation.

Coast Range System.

Genus Lanx, Clessin.

Ancylus (Velletea) (sp.), Haldeman, 1844 {A. (V.) Nuttalli, Hald.);

Lanx, Clessin, 1890 [A. Xetoherryi, hea^ A. pafelloides, Lea).

Type, Ancylus patelloides, Lea.

' Juvenile Gtcndlachia, vide Crosse & Fischer.
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Sub-genus Walkerola, n.sub-gen.

Type, Lmix Klamathensis, n.sp.

Named after Mr. Bryant Walker, whose papers on the American

Anctjli have been of much service in working up the Californian forms.

Sub-genus Walkerola. Shell large, averaging 12 mm. in diameter,

patelliform, ovate-elliptical in outline, low-arched, coarsely con-

centrically striate, frequently marked internally by an intermittent

radiating white - colour pattern, apex medial, ])Osterior scarcely

prominent, smooth or marked by concentric striae ; habitat chiefly

lacustro-fluviatile, on rocks and the shells of Naiades.

Sub-genus Latix, s.s. Shell similar to preceding, but decidedly

arched and broadly ovate, apex more nearly medial and sub-conspicuous;

Walkerola stage completed fairly early during adolescence ; habitat

rapid streams, on rocks and other solid objects.

Lanx (Walkerola) Klamathensis, n.sp. PI. VIII, Fig. 25.

Ancylus Neivherryi of authors, not of Lea.

Shell of moderate or large size, fragile, ovate-elliptical, laterally

compressed, low-arched, apex sub-central ; habitat lakes and sluggish

streams on solid objects.

Type: max. diam. 11, min. diam. 7-5, alt. 3 mm. Cotype : max.
diam. 16, min. diam. 9'5, alt. 3*5 mm.

Klamath System in basin of Klamath lliver, Oregon.

Quatei'nary : Summer Lake beds, Oregon.

Klamath Valley, Oregon : Government Irrigation Dam, Upper
Klamath Lake "(types) (E. Applegate, H. Hannibal) ; Upper
Klamath Lake (F. M. Anderson) ; Link lliver Rapids, Klamath Falls

(K. Applegate, H. Hannibal)^; Klamath lliver, Keno (H. Hannibal);

(Quaternary) Summer Lake (F. ^I. Anderson).

This large low-arched Lanx is doubtless present in various collections

under the name of Ancylus JSfeivherryi, Lea, which was described

from (Upper) Klamath Lake. A study of Lea's diagnosis and figure

and tliat given by Binney make it certain that Newberry, who
collected the specimens, really obtained them from one of the streams

flowing south from Mount Shasta in California, since they are

unquestionably merely finely Aexalo^e^ ([Ax'k.-coiQw.YQd. Lanx patelloides,

and very distinct from the present species.

Lanx Nuttalli (Ilaldeman).

Ancylus {Velletea) Nuttalli, Haldeman, 1841 ; A. crassus, Haldeman,

1843; A. Kooteniensis, Baird, 1865; A. ^ subrotundatus, Tryon
',

Keep, 1888.

Shell small, solid, roundly ovate, slightly broader posteriorly,

high-arched, apex posterior ; habitat streams.

Columbia System in Columbia River and tributaries.

^ One specimen probably washed clown from Upper Klamath Lake above.
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Lanx TATELLOiDEs (Lea).

Anci/1US patella ides, Lea, I806; A. Newberry i, Lea, 1858; A. alius,

Tryou, 1865.

Shell large, sub-solid, broadly ovate-elliptical, broader posteriorly,

moderately regularly conical, apex sub-ceutral ; habitat on rocks iu

streams.

Klamath System iu streams draining into Sacremento lliver.

Lanx scbuotundatus (Tryon).

Aucylus suhrotundatus, Tryon, 1865; A. patelloides and A. Newherriji

of authors, not of Lea.

Shell large, sub-solid, roundly ovate in outline, slightly broader

posteriorly, moderately arched, the antei"ior and posterior slopes gently

rounded, apex sub-posterior ; habitat streams.

Columbia System in Umpqua lliver and tributaries.

Very similar to patelloides, but less regularly conical, and the apex
distinctly posterior.

Genus Ljevaimcx (Walker).

Lfcvapex, Walker, 1903 {A./uscus, C. B. Ad.).

Type, Ancylus fuscus, C. B. Adams.

Sub-genus Ferrissia, "Walker.

Ancylus (sp.). Say, 1819 {A. rivularis, Say); ? ITaldemauia, Clessin,

1888 (A. ohscurus, Hald.), not Haldemania, Tryon, 1862;
Ferrissia, Walker, 1903 {^A. rivularis, Say).

Type, Ancylus rivularis. Say.

Sub-genus LcBvapex, s.s. Shell of moderate size for group averaging
8 mm. iu diameter, patelliform, low-arched, broadly ovate-elliptical

in outline, finely radially and concentrically striate, apex sub-dextral,

barely posterior, not prominent, and marked only by concentric

strife ; habitat chiefly lacustrine.

Sub-genus Ferrissia. Shell similar to preceding, but of smaller size,

averaging 5 mm. in diameter, patelliform, ovate-elliptical in outline,

arched, finely radially and concentrically striate, apex hardly

prominent, sub-posterior, and marked by fine concentric and sub-

spirally radial stride ; Lcevapex stage completed during early adolescence
;

habitat chiefly streams, less frequently in lakes and ponds.

L.evapex (Ferrissia) caurixcs (W. Cooper).

Ancylus caurinus, W. Cooper, 1860 (nude name), in Binney, 1865,

figure; A. 'fragilis, Tryon', Tryou, 1872; A. ' patelloides, Jjea',

J. G. Cooper, 1872; A. Oreyoiiensis, Clessin, 1881; A. caurinus

subalpinus, J. G. Cooper, 1892 ; A. rivularis of authors, not of

Say ; not^. ^caurinus. Coop.', J. Henderson, 1907 = Z. rivularis.

Shell of moderate size, somewhat elongate, ai'ched, apex sub-

posterior, not prominent ; habitat streams and ponds on subraeiged

vegetation.

Fraser, Columbia, Utah, Nevada, and Klamath Systems.
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LiEVAPEx (Feurissia) undulatos (^Meek).

Ancylm undtdatus, Meek, 1877.

Shell large, arched, apex posterior, slightly inclined, sub-prominent

;

habitat apparently lacustrine.

Eocene : Truckee Lake beds, Nevada.
The internal casts, of wliich all the specimens seen consist, retain

no trace of the sculpture, hence it is difficult to make certain the

generic position of this species. Aside from tlie large size it groups
very well with Ferrissia, but it is quite unlike the other AncyliruB

m the position of the apex.

Genus Xeoplanokbis, Pilsbry.

Xeoplcmorbis, Pilsbry, 1906 {N. tantillus, Pils.).

Type, Neoplanorbis tantillus, Pilsbry.

Sub-genus Amphigyea (Pilsbry).

Amphigrjra, Pilsbry, 1906 {^A. Alahamenns^ Pils.).

Type, Amphigyra Alabamensis, Pilsbry.

Sub-genus Atnphigyra. Shell minute, crepiduliform, dextral, spire

lateral, oblique, and smooth, body-whorl spirally striate, aperture

large and oblique, a broad concave septum projecting across the

posterior portion and reaching up into the spire, indicating an
appearance very early in the development ; habitat fluviatile.

Sub-genus Neoplanorbis, s.s. Shell very minute, planorbiform,

dextral, coarsely spirally striate, more or less carinate at periphery,

spire sub-planulate, aperture oblique, columellar margin straight

;

AmpJiigyra stage apparently passed early in development ; habitat

rapid streams.

Neoplanorbis (Amphigyea) Dalli (White).

Latia Dalli, White, 1882.

Shell large for genus, apex small, terminal, sub-spiral, and slightly

oblique, apertui'e very large ; habitat apparently lacustrine, at least

in part.

Eocene : Payette Lake beds, Idaho.

This species is known to the writer only from White's original

descriptions and figures. It is obviously not -a Latia nor a Gundlachia,

but appears to resemble Amphigyra, and is placed here tentatively.

Genus Fisheeola, n.gen.

Type, Fisherola lancides, n.sp.

Shell of moderate size, averaging 6 mm. in diameter, rounded-ovate,

somewhat broader anteriorly, depressed-conic, finely concentrically

striate, apex small, indistinct; sub-terminal, but not inclined; habitat

sluggish streams.

Fisherola agrees with Lanx, s.g. Wallcerola, in general outline, the

medial position of the apex, and the absence of radial striae, while the

nucleus (shaped like a Chinese labourer's hat) is very similar, in

contrast to Ancylus, Acroloxus, or any of the Occidental genera.
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No one would mistake the two, liowever, even at first sight, since the
apex of Fisherola is more posterior than in Ancylus, while in Lmix it

is very nearly central.

Named after Dr. \Y. K. Fisher, whose frequent criticisms during
the preparation of this paper have been much appreciated.

Fisherola lancides, n.sp. PI. VIII, Fig. 35.

Shell small, fragile, ovate-elliptical, broader anteriorly, low-arched,
concentrically striate, apex not inclined, sub-terminally posterior

;

habitat sluggish streams.

Type: max. diam. 6, min. diam. 3'8, alt. l'2mni. Cotype : max.
diam. 5*5, min. diam. 4, alt. l"2nim.

Columbia System in Snake River Basin.

Snake River, AYashington (H. Hemphill).

Genus Zalophancylus, n.gen.

Type, Zalophaneyhis Bforani, n.sp.

Shell of large size averaging 9 mm. in diameter, rounded-ovate,
regularly elevated-conic, concentrically and apparently radially striate,

apex central, large, and prominent, not inclined ; habitat apparently

lacustrine.

Zalophanci'ltjs Morani, n.sp. PI. VI, Fig. 15.

Shell of moderate size, regularly rounded ovate, elevated conic, apex
central and distinctlj' prominent ; habitat apparently lacustrine.

Max. diam. 9, min. diam. 7, alt. 3-5 mm.
Pliocene : Idaho Lake beds, Oregou.
Badland Hills, one mile east of Sand Hollow, Oregon (R. B. Moraii).

Named after Mr. R. B. Moran, who collected the type-specimens.

Family PL.INORBID^ (H. & A. Adams), 1855.

Shell of minute, small, or moderate size, physiforra or planorbiform,

sinistral or ultra-sinistral,' sub-carinate above and below in early stages,

The terms ultra-dextral and ultra-sinistral have seen frequent use in the
Lymnoids for genera in whicli the shell is dextral and the animal sinistral,

or vice versa. The explanation of Simroth and others is probably the
correct one, however, only in the present and one or two analogous
cases. It would be very difficult in the Kincaidilla stage of Gundlachia,
for instance, to explain this phenomenon in such a manner without the
animal living up on top of its shell, a feature the writer has never observed.

In the primitive Planorbidae, while the animal is dextral the shell is

obviously sinistral. In the more specialized stages an ultra-sinistral shell

is developed, doubtless the nearest approach possible to a dextral shell to

conform to the dextral animal, but there is no evidence that the ancestral

type was ever dextral. The development of Pompholyx offers similar

difficulties.

In the three patelliform groups of Ancylidae

—

Acroloxus, Khicaidilla, and
Ancylus, for instance

—

Acroloxus is sub-sinistral, Kincaidilla sub-dextral,

while Ancylus is not distinctly either, yet the animal is sinistral in all

cases. It seems, therefore, probable that in this family, groups in the

patelliform stages exhibit no constant relation between the position of the

apex and the abortion of the soft parts.

The families of the Lymnoidefe have doubtless evolved independently
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frequently throughout life, axially and spirally striate, aperture

lunate, retracted above, comnionly simple, but dentate in one of the

modified groups; animal dextral, lieruiapliroditic, tentacles filiform,

buccal plate with accessory lateral jaws, foot quadrate ; habitat lakes

and streams.

An examination of the early stages of the members of this family

reveals the fact that the old classification into Planorhis (edentate

species) and iSegmentina (dentate species) has no genetic significance,

since the smaller Planorbes with veitically compressed whorls and
more or less acute peripherally prove to be congeneric with Planorhis

{Segmentina) nitida, as suggested by Ficinus nearly fifty years ago,

constituting species which have either never developed apertural

teeth or in which they have been absorbed, while the large species,

such as Cornells, trivolvis, etc., belong to Ilelisoma.

Both Planorhis and Ilelisoma in the primitive condition have
a plauulate spire and normal umbilicus, and each, tends to develop an

invaginate spire and planulate umbilicus to accommodate the dextral

animal. So many features of unequal parallelism appear, however,
that it has not been considered wise to attempt the recognition of

stages or sub-families without the study of additional genera.

Genus Plaxorbis, Miiller.

Helix (s-p.), Linne, 1758 {H. planorhis, L.); Planorhis {pars), Miiller,

1774 [P. carinatus, Miill. = H, planorhis, L., type by tautonomy)
;

Planorbarius, Dunieril, 1806 (emended form); Anisus (f;ffr«),

Studer, 1820 {P. Planorhis, L., type by substitution); Spirorhis,

Swainsou, 1840 {P. vulgaris, 8wains. = II. vortex, L.), not

Spirorhis, Daudin, 1800; Spiralina, Hartmann, 1840 (nude name);
Tropidiscus, Stein, 1850 {H. complanata, L.= H. planorhis, L.)

;

Gyrorhis, Moquin - Tandon, 1855 {P. carinatus, Miill. =
H. planorhis, L., type by substitution), not Gyrorhis, Fitzinger,

1833; Omalodiscus, Benson, 1855 (P. vulgaris, Swains. =
H. Vortex, L., type by substitution) ; Diplodiscus, Westerlund,

1897 {II. vortex, L.), not Diplodiscus, Diesing, 1850; Spiralina,

'Hartmann,' Von Martens, 1899 {H. vortex, L.); Paraspira,

Dall, 1905 {Planorhis rotundatus, Poir. = H. vortex, L.).

Type, Helix planorhis, Linne.

from simple patelliform ancestors, the Ancylidse illustrating how this has
taken place. Assuming that then, as now, the animal in each group was
dextral or sinistral as the case might be, while the shells were indis-

criminately sub-sinistral or sub-dextral, a ready explanation is afforded.

Once the evolution commenced toward the development of a spiral shell,

the position of the apex became a matter of the utmost importance, since

it determined absolutely whether the coil would be sinistral, dextral, or

enveloped by succeeding whorls ; consequently a sinistral or dextral, dextral

or sinistral shell is superimposed upon a sinistral or dextral animal for all

time. In case an unhappy combination resulted the only relief is in ultra-

sinistral or ultra-dextral growth to accommodate the animal. This latter

phenomenon is genetically distinct and readily detected as such.
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Suh-geuus Segmentina (Fleniing).

Segmentiyia, Fleiuiug, 1817 {Planorbis nifidiis, Miill.) ; Jleinithdamus^

'Leach MS.,' Tiirton, 1831 {Nautilus lacusiris, Lightf. =
J\ nitidus, Miill.), in synonymy ; Discus, Haldenian, 1840

{P. armigera^ Say), not Discus, Fitzinger, 1833 ; Plmiorhula,

Haldeman, 1842 {P. armigera, Say); Doitatus, 'Beck,' Gray,

1847 {P. armatus, Gray); Trochorhis, Benson, 1855 (P. trochoides,

Bens.); Ajjpendiculata, Ficinus, 1867 {P. nitidus, Miill., type

by inclusion) ; Ilaldemanifia, Dall, 1905 (P. JVheatleyi, Jjea).

Type, Planorhis nitidus, Miiller.

Sub-genus Gyraulcs, Agassiz.

Nautilus (sp.), Liune, 1758 [JV. crista, L.) ; Turbo (sp.), Linne, 1767

{T. nautilus, L. = iV. crista, L.) ; Pla?iaria, lirown, 1827

{PlaJiorhis alhus, Miill.), not Planaria, Miill., 1776; Gyraulus,

Agassiz in Charpentier, 1837 (P. hispidus, Drap. = P. albus,

Miill., type by later designation); Armiger, Hartmann, 1840

{N. crista, L.) ; Troclilea, Haldeman, 1841 (P. albus, Miill.,

type by substitution) ; Nautilina (sp.), Stein, 1850 (iV. crista, L.)

;

Torquis, Dall, 1905 (P. parvus, Say).

Type, Planorbis albus, Miiller.

Sub-genus Hippeutis, Agassiz.

Ilippeutis, Agassiz, in Charpentier, 1837 {Planorbis complafintus,

Drap. = Helix fontana, Lightf.) ; Bathjomphalus, Agassiz, in

Charpentier, 1837 {H. contortxis, L.); Polygyrus, Gray, 1847

{H. contortxis, L.), not Poh/gi/rus, Beck, 1837; Discoidina, Stein,

1850 {II. contortus, L.) ; Mejietus (sp.), H. & A. Adams, 1855

{Planorhis operciilaris, Gould = P. dilatatus, Gld.) ; Helicorbis,

Benson, 1855 (P. nitidus, Gray, no7i jNIiiller = H. fontana, Lightf.)

;

Drepanotrema, Crosse & Fischer, 1880 (P. Yzabelensis, C. «& F.)
;

Heterodiscus, AVesterlund, 1902 (P. libanicus. West.), not

Seterodiscus, Sharp, 1886.

Type, Helix fontana, Lightfoot.

Sub-genus Planorbis, s.s. Shell of moderate size, averaging 8 mm.
in diameter, discoidal, whorls numerous and vertically compressed,

sinistral, spire planulatc, umbilicus broadly dislied, margin of sjiire-

pit and umbilicus normally subangular, periphery carinate, aperture

normal, retracted above; habitat lakes and streams among aquatic

vegetation.

Sub-genus Gyraulus. Shell similar to Planorbis, s.s., but smaller,

averaging 5 mm. in diameter, saucer-shaped, whorls moderate in

number and verticalh* deeper, the periphery rounded, growth

somewhat ultra - sinistral, spire broadly dished ; Planorbis stage

passed fairly early during adolescence ; habitat similar to preceding.

Sub-genus Segmentina. Shell similar to preceding but nautiliform,

the whorls usually not numerous and vertically deeper, spire-pit

broadly funicular, umbilicus more or less depressed, aperture dentate

some distance back, the teeth or plaits in two series, one on the
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whorl, the other tlie columella ; Gyraulus stage passed during early

adolescence, Planorhis stage pushed back to earliest post-larval growth
;

habitat similar to preceding.

Sub-genus Hippeidis. Shell similar to preceding but lacking the

denticulations (which have been absorbed), whorls usually fewer,

spire-pit generally narrower and deeper, umbilicus nearly enveloped

;

Segmentina stage apparently passed fairly early during adolescence
;

habitat same as preceding.

Planorbis has probably suffered worse vicissitudes than any other

genus treated in these pages. Not only has it been incorrectly

divided, but the group to which the name has been restricted in

recent literature belongs to another genus. Miiller instituted Planorhis

in 1774, ostensibly to receive the present families Planorbidfe and
Physidfe. No type was designated, since it was not then customary,

but the following species were described:—
Section *, shell depressed.

Planorhis contrariitK, Miill. {Helix cornu-arietis, L., renamed) = JIarissa

cor7it(-arietis (L.), South American.

P. ptirpura, Miill. (If. cornea, L.) = Helisnma cornea (L.).

P. carinatus, Miill. {U. planorhis, L.) = P. planorhis (L.).

P. vortex, Miill. {H. vortex, L.).

P. umhilicatus, Miill. {IT. complanatus, L.) = P. planorhis (L.).

P. spirorbis, Miill. [IT. spirorbis, L.) = P. vortex (L.).

P. contortus, Miill. {II. contortus, L.).

P. nitidus, Miill.

P. albus, Miill.

P. imhricatits, Miill. (JVautilus crista, L.) = P. crista (L.).

P. similis, Miill. = Uelisoma cornea (L.), juvenile.

Section **, shell conical.

P. bulla, Miill. {Btilla fontinalis, L.) = Physa fontinaUs (L.).

P. turritus, Miill. {B. hypnorum, L.) = Physa hypnorum (L.).

P. gelatinus, Miill. = 'i Physa fontinaUs, L.

The second section was removed by Miiller to Bulinus the next
year. Lamarck, 1799 and 1801, cites the Marissa, an Ampullaroid,
the anatomy of which was then unknown, but whicli has since proved
to be very different from that called for in Miiller's diagnosis, hence
it must be excluded. Swainson (1840), the Adams (1855), and Tryon
(1884) give the second species, Helix corneus of Linue, as an example,
and Dall (1905) cites this as the type. If this were the sum and
substance of the matter their example must be followed, and Planorhis

of future usage, like Planorhis of the last seventy years, would be
a very different thing from Planorhis of Miiller, including but two of

tlie original fourteen species, and one of them regarded by the author
as doubtfully distinct. Now seven (five, omitting synonyms) of

Miiller's species are congeneric with H. 2>l(inorhis of Linne, and one is

proposed as a substitute for it, the author merely following a current

practice of the time of altering the specific name when it became
necessary to place the species in a new genus. It seems perfectly
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obvious tliat Miiller regarded the smaller Planorbidoe, which formed
the bulk of his genus, as the typical members, and utilized the

suggestive name of an old well-established species of this group, first

described some seventy years before when the binomial nomenclature

had not yet come into use, to designate it by. In other words
H. planorhis is the type of Planorhis by tautonomy, and the efforts of

Swainson or any other writer fifty or more years later to transfer the

name to a different group should not be tolerated. If lack of classical

examples is claimed, it might be noted that in 1837 Charpentier,

utilizing some of Agassiz's manuscript work, first subdivided the

genus as it now stands into natural groups, correctly restricting

Planorhis to the section including H. planorhis, L., and II. vortex, L.

The genus Planorhis in the sense used here embraces the so-called

smaller Planorbes, and is characterized particularly by the peripheral

keel in typical Planorhis, the simple rounded succeeding stage the

denticulations developed in the ' throat' of the shell in the sub-genus

SegmeJitina, and a second ' round-whorled ' stage following that.

These denticules take the form of plaits or cusps, and differ radically

in each species, thus affording a ready means of identification, and
incidentally several unnecessarj' sectional names. P. nitida, of Europe,

has a transverse columellar plait and two on the whorl. The American
P. armigera is more complex, possessing cusps in addition to the plaits,

wliich are in tliis instance diagonal. The appearance on looking into

the aperture when the shell is oriented in its natural position might be

diagrammatically expressed as follows :

—

P. nitida. P. armigera.

>

\
>

Planorbis (Gyraulus) albus (Miiller).

Planorhis alhus, Miiller, 1774; P. deflectus, Say, 1824; P. hirsutus,

C. B. Adams, 1839; P. vermiciilaris, Gould, 1847 ; P. horealis,

' Loven MS.,' Westerlund, 1875.

Shell small, whorls rounded, fairly deep, and usually more or less

hirsute, spire-pit narrow for group ; habitat chiefly in lakes, preferring

deep water.

Eoreal portions of Paloeai-ctic and Nearctic Regions. Yukon, Alaska,

Fraser, Columbia, Klamath, and Coast Range (locally) Systems.
Quaternary : Loess of eastern States.

Planorbis (Gyraulus) parvus (Say).

Planorhis parms. Say, 1817; P. glaber, JcSveys, 1820 ; P.levis, Alder,

1838 ; P. ehvatus, C. 13. Adams, 1840; P. vermicularis of authors

in part, not of Gould.

Shell small, whorls compressed, spire-pit widely evenly concave

;

habitat lakes and streams.
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jS'earctic Region ; European Province.

Quaternary : Loess of eastern States
;

post-Glacial deposits of

Vancouver and San Juan Islands ; San Pedro formation (specimens

washed into marine terraces), alluvial deposits of San Joaquin Valley,

Owen Lake beds, play as of Mojave Desert, and Le Conte Lake beds,

California.

Planorbis (Gybaulus) Liebmanni (Dunker).

Planorhis Liehmanni, Dunker in Martini &. Chemnitz, 1850;
P. gracilentiis, Gould, 1855.

Shell of large size, whorls fairly deep, spire-pit rather broadly
concave ; habitat lakes and streams.

Mexican and Antillean (?) Provinces. Arizona System (locally).

Le Conte Lake beds, California.

Probably not the earliest name for this species ; the Mexican
Planorbidse are in need of careful revision.

Planokbis (Gyraulus) filocinctus (Pilsbry & Ferriss).

Planorlis filocinctm, Pilsbry & Ferriss, 1906.

A species of the type of P. alius and P. parvus, but unknown to the
writer except from the original diagnosis in the Mollusca of the South
Western States, part ii.

Arizona System.

Planorbis (Segjientina) aemigerus (Say).

Planorbis armigerus, Say, 1821.

Shell of moderate size, whorls fairly deep, umbilicus and spire-pit

broad, the latter deep, aperture armed, the teeth corresponding to the
formula

\
/

\

\
7^

habitat sluggish streams and marshes.

American Province. Yukon System.

Planorbis (Segmentina) Mojavensis, n.sp. PL VIII, Fig. 27.

Shell large, nautiliform, whorls rounded, deep, not numerous,
umbilicus and spire-pit broad, and nearly equal in depth, aperture
armed, tlie denticulations corresponding to the formula

o
o
o

\

\

/
\

labitat probably lacustrine.
'

Diam. 9-5, alt. 4'5, diam. of aperture 3 mm.
Miocene : Eosamond Series, California.
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jS'car Barsto^v, Mojave Desert, California (J. C. Merriau], C. L.

Baker).

llesembles P. {H/ppeutis) contortus of Europe, somewhat in the

nautiliform sliape, but decidedly larger, and lacking the numerous
whorls of that species. The absence of apertural lamellae above the

periphery on the whorl is peculiar, but characteristic of all the

specimens in whicli this character may be made out.

Flanorlis [Segnioitma) decUvis (Tate), 1870.

Dall {Alaska, xiii, 1905, p. 98) cites tliis Nicaraguan species from

the Umpqua lliver, Oregon. In several years tield-work in California

and Oregon the writer has seen nothing corresponding to it, and the

species does not appear on a manuscript list of the shells observed in

the vicinity of Elkton on the Umpqua River by Fred H. Aiidrus, an
old collector. Is this not another Unio Oregonensis ?

Planoubis (HiPi'KUTis) EXACUTUS (Say).

Planorhis exaciwus (misprint for exacuhis), Say, 1821 ; P. exacutns,
' Say ' of authors.

Shell of moderate size, whorls vertically compressed, spire-pit

broad for group, umbilicus not appreciably depressed ; habitat ponds

and streams.

American Province. Yukon, Eraser, and Columbia (locally)

Systems.

Loess of Yukon Valley, Alaska.

Planorbis (Hippeutis) dilatatus (Gould).

Planorhis lens, Lea, 1838, not of Bronguiart, 1810 ; P. dilatatus, Gould,

1841, not of Pfeiffer, 1842; P. lenticularis, Lea, 1844, not

of Schlotheim, 1818; P. Btichanensis, Lea, 1844; P. Brong-
niartiana, Lea, 1844 ; P. opercularis, Gould, 1847 (syntonic form)

;

P. plnnulatus, "W.Cooper, 1860 (syntonic form) ; ?P. ' gracilentns,

Gould', Tryon, 1863; P. Centervillensis, Tryon, 1872; P. callio-

glypttis, Vanatta, 4895 (syntonic form) ; P. opercularis, var.

Oregonensis, Vanatta, 1895, not P. Oregonensis, Tryon, 1865 =
S. trivolvis. Say ; P. opercularis, var. multiUneata, Vanatta,

1899; P. Vanvlecki, Arnold, 1910 (syntonic form); P. vermicu-

laris of authors in part, not of Gould.

Shell small or of moderate size, whorls deep, spire-pit narrow but

extending to apex, umbilicus not appreciably depressed ; habitat

lakes and clear streams.

European and American Provinces. Entire Californian Province

except Los Angeles and Arizona Systems.

Quaternary: Lahontan Lake beds, Kevada ; Owens Lake beds and
alluvial deposits of San Joaquin Valley, California ; Summer and

Christmas Lake beds, Oregon. Pliocene : Idaho Lake beds, Oregon
and Idaho ; Kettleman Lake beds, California.

A common species in the Californian Province, but sporadic else-

wliere if the records may be depended upon. Besides being reported

under a variety of names it has doubtless been confused with the

preceding species, which is less common Avest of the Pock}- Mountains.
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P. Samsoni, Ancey, and Alahamensis, Pils., are two of the better

known syuonyras, which have, however, not been used for the species

in the present district.

' Plaiiorbis {SpirorbisY lunatus, Conrad, 1871.

Oligocene : John Day Series, Oregon.

This is not a Planorbis, as supposed by Conrad, but a land snail

belonging to the genus Ammonitella of J. G. Cooper. Stearns,

apparently unaware of Conrad's name, redesci'ibed the species in

1900 as Ammonitella Yatesi precursor. Ammonitella liinata is, however,

specifically distinct from A. Yatesi, a recent species from the Sierra

Nevada Mountains, California.

Genus Helisoma, Swainson.

Helisoma, Swainson, 1840 [Planorbis bicarinafus, Sowb. = P. antrosus,

Conr.) ; TapMus, H. & A. Adams, 1855 (P. andecoU, d'Orb.).

Type, Planorbis antrosus, Conrad.

Sub-genus Planokbella, Haldeman.

Helix (sp.), Liune, 1758 {II. cornea, L.); Planorbis (sp.), Miiller,

1774 {P. purpura, Miill. = H. cornea, L.); Planorbella, Haldeman,

1842 {P. campanulatiis, Say); Planorbina, Haldeman, 1842

{P. olivaceus, Spix, cited by Hall, 1905); Coretiis, ' Adanson,'

Gray, 1847 (II. cornea, L.); Menetus, H. & A. Adams, 1855

(for ^ Anisus, Beck, not Fitz.', hence P. olivaceus, Spix); Adula,

H. Adams, 1861 (P. multivulvis, Case = P. campanulatus, Say,

syntonic form), not Adula, H. & A. Adams, 1851; Ancceus,

H. Adams, 1869 (for Adula, H. Adams, hence same type), not

Ancceus, Frauvel, 1863 ; Pierosoma, Dall, 1905 (P. trivohis, Say).

Type, Planorbis campanulatus. Say.

Sub-genus Perrinilla, n. sub-gen.

Type, Helisoma CordiUerana, n.sp.

Named in honour of Dr. James Perrin Smith, to whom the writer is

under obligations for frequent advice, particularly pertaining to the

theoretical problems, during the preparation of this paper.

Sub-genus Planorbella. Shell large, averaging 20 mm. in diameter,

whorls moderately deep, sinistral, the spire planulate, teiuiing to

become excavated as the adult condition is reached, its margin

sub-carinate, umbilicus narrow and deep, broadening rapidly during

later development, margin subangular, apertui'e retracted above,

expanded in adult ; habitat lakes and quiet streams.

Sub-genus Helisoma, s.s. Shell similar to Planorbella, but distinctly

ultra-sinistral, the spire-pit and umbilicus funicular, and nearly equal

in depth, each margined by a decided periplieral carina, aperture

expanded in adult; Planorbella stage passed very early during

adolescence ; habitat similar to Planorbella.

Sub-genus Perrinilla. Shell similar to Planorhella, except that

it is totally ultra-sinistral, spire-pit deep and narrow, umbilicus but

slightly excavated, superior and inferior peripheries subangular

;

Helisoma stage passed very early during adolescence, Planorbella

VOL. X.—JUNE, 1912. 11
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stugo not distinguished on iiecount of preservation ; habitat apparently
similar to Planorbella.

Nearly every well-established recent species of this genus has

apparently served as the type of its own peculiar sub-genus. The
present arrangement is not liable to offer particular difficulties to

American concliologists, but the Planorbella group is commonly known
in Europe under the name of Cortetis. This was originally used by
Adauson (as Coretus) in a somewhat different sense, but on its

introduction into Linnean nomenclature it was transferred to the

present group. Since this did not take place until after the appearance
of Planorbella it must be suppressed, a procedure that the writer is

not sorry for on historical grounds.

ITelisoma appears to be a Mesozoic genus, which reached its

culmination in the older Tertiary or earlier, and is represented in

the living state chiefly by species belonging to the primitive group.

Perrinilla, which would doubtless be termed by Grabau a ' second

round-whorled stage ', appears to be an instance of over-specialization

resulting in extinction.

Helisoma (Planorbella) trivolvis (Say).

Planorhis trivolvis, Say, 1817; P. tumidus, Pfeiffer, 1839 (syntonic

form); P. ^ corpulentus, Say', Haldeman, 1814 (syntonic form)
;

P. ^ glabratuH, Say ', Haldeman, 1844 {parlim); P. amnion, Gould,
1855 (syntonic form); P. suhcrenatus, Carpenter, 1856 (senile);

P. 7'raski, Lea, 1856 (syntonic form) ; P. tumens, Carpenter,

1857 (syntonic form) ; P. truncalus, Miles, 1861 (syntonic form);

P. Horni, Tryon, 1865 (syntonic form) ; P. Oregonensis, Tryon,
1865 (syntonic form) ; P. Binneyi, Tryon, 1868 (syntonic form);
Helisoma ' tenuis, Phil.', Carlton, 1870 (syntonic form) ; P. occi-

denfalis, J. G. Cooper, 1870 (syntonic form) ; JI. plcxata, lugersoll,

1874 (syntonic form); P. {subcrenatus, var. ?) disjectus, J. G.

Cooper, 1890 (syntonic form); P. ' lentus, Say', Stearns, 1893
(syntonic form) ; P. ' vermicularis, Gould', Arnold, 1903.

Shell large, coarsely striate, whorls deep, not numerous, superior

margin sub-prominently carinate, forming an evenly concave spire-pit,

aperture somewhat expanded in adult ; habitat lakes and sluggish

streams.

Entire Nearctic Region. Mexican Province.

Quaternary : Loess of eastern States ; San Pedro Formation
(specimens washed into marine terraces), alluvial deposits of San
Joaquin Valley, and Le Conte Lake beds, California ; Lahontan Lake
beds, Nevada ; Bonneville Lake beds, Utah

;
post-Glacial deposits of

Vancouver Island. Pliocene: Santa Clara and Cache Lake beds,

California.

Helisoma antrosa (Conrad).

Planorbis bicarinatus, Say, 1817, not of Lamarck, 1804; Helix
angulata, Rackett, 1821, not of Burrow, 1815 ; P. antrosus,

Conrad, 1834 ; P. elongatus, Conrad, 1835 ; P. bicarinatus,

Sowerby, 1840, not of Lamarck, 1804; P. angistoma, Haldeman,
1844; P. lautus, H. Adams, 1861.
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Sliell rather small, finely striate, whorls deep and of moderate size,

umbilicus and spire-pit prominently funicular, the former particularly

so, superior and inferior peripheries pronouncedly carinate, aperture
expanded in adult ; habitat lakes and quiet streams.

American Province. Columbia and Fraser Systems.
Quaternary : Loess of eastern States.

Helisoma (Perrinilla) Pabloana (J. G. Cooper).

Planorhis Pahlomius, J. G. Cooper, 1894.

Shell small, coarsely striate, whorls not deep and rather small,

umbilical carina nearly obsolete, sub-marginal, the umbilicus unevenly
concave, spire-pit rather broad for group, aperture but slightly

expanded; habitat apparently lacustrine.

Miocene : Contra Costa Lake beds, California.

A small inconspicuous species lacking the evenly dished umbilicus
of Cordillerana. The type was crushed flat, and alone would hardly

be sufficient to distinguish the species if still in existence. Several

fairly preserved specimens from the vicinitj' of the original locality

permit a diagnosis, however.

Helisoma (Perrinilla) Cordillerana, n.sp. PI. IV, Fig. 34
;

PI. VI, Fig. 16.

Shell of considerable size, whorls large, somewhat compressed, and
strongly ultra-sinistral, the umbilicus barely concave, superior and
inferior peripheries subangular in young stages, becoming rounded in

adult, growth-striae strong, spiral striae occasionally ])reserved, aperture

expanded somewhat in adult; habitat apparentlj" lacustrine.

Diam. 22, alt. 9, diam. of aperture 12 mm.
Eocene : Truckee Lake beds, Nevada.
Hill near Hawthorne on the Belmont stage road (types) ; near

Hawthorne (probably same locality) (H. W. Turner); one mile

south-east of coal-mine, Silver Peak llange (S. A. Knapp, H. W.
Turner); \h miles south-east of coal-mine (H. W. Turner); hill

immediately back of coal-mine (H. W. Turner) ; 7-7 km. north-east

of Emigi'ant Gap, and 8*6 km. south-east of coal-mine, Silver Peak
Range (H. W. Turner).

Possiblj' co-specific with Planorhis Utahensis, Meek, from the same
horizon in the Rocky Mountains. The species belongs to this group,

but the figures are not characteristic and no specimens are available.

Family POMPHOLIGID^, Dall, 1866.

Shell of small or moderate size, velutiniform or sub-planorbiform,

dextral, showing fine spiral and growth stria3, aperture ovate or ovate-

quadrate, columella simple, imperforate, or umbilicate ; animal sinistral,

hermaphroditic, tentacles clavate, buccal plate sub-cordiform, lateral

jaws absent, foot quadrate-elliptical ; habitat lakes and clear streams.

The genus Pompholi/x, the sole known representative of this family

and a strictly Californian group, contains four Cenozoic species which
differ rather widely in superficial appearance, and with tlie exception

of the recently described P. Sanctceclarcc have served as the types of
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one or more genera and sub-genera. With a limited series at band it

migbt be possible to make such distinctions conscientiously, but the

species vary so widely, and individuals of one so closely approach some
other except for some apparently trivial character, tbat the writer

has felt obliged to reduce the classification to as compact a form as

possible.

Tbe reference of the Baikalian Choanomphalus to this group, first

suggested with doubt forty years ago when that genus was unknown
anatomically, has been taken up and treated as established in spite of

the fact that Dybowski some years later pointed out that it possesses

a truly Planorboid radula.

Genus Pompholtx, Lea.

Pom/pholyx, Lea, 1856 (P. cffusa, Lea) ; Fompholopsis, Call, 1888
{Pompholopsi's JFhitei, Call = P. effusa, Lea, syntonic form).

Type, Pompholyx cjfusa. Lea.

Sub-genus Carinifex, Einney.

Planorhis (sp.). Lea, 1858 {Planorhis Ncwlcrryi, Lea) ; Carinifex,

Binney, 1865 {P. Newberry i, Lea); Meciamjdropha, Lea, 1866

[P. Newherryi, Lea) ; Vorticifex, Meek, 1870 (^Carinifex Binneyi,

Meek).

Type, Planorhis Newherryi, Lea.

Sub-genus Pompholyx, s.s. Shell of moderate size, averaging 8 mm.
in diameter, velutiniform, imperforate or sub-perforate, spire but
slightly elevated, aperture expanded ; habitat lakes and clear streams.

Huh-^enns Carinifex. Shell similar to precedingbut sub-planorbiform,

whorls usually more or less angular, concave above the periphery,

which is superior, sloping inward below to a broad more or less

funicular umbilicus, spire but little elevated, aperture rather trigonal,

broader above ; Pompholyx stage carried b;ick to very earl}' adolescence
;

habitat lakes and clear streams.

Pompholyx effusa, Lea.

P. effusa, Lea, 1856; P. solida, Dall, 1870; Pompholopsis Whitei,

Call, 1888 (syntonic form); Pompholyx Leana, II. & A. Adams,

fide Dall, 1870.

Shell as in sub-genus, whorls moderatelj' deep ; habitat lakes and
clear streams.

Klamath, Nevada, Mojave, and Coast Ilange (locally) Systems.
Quaternary: Lahontan Lake beds, Nevada; Owens Lake beds and

playa deposits of Mojave Desert, California ; Christmas and Summer
Lake beds, Oregon. Pliocene : Santa Clara Lake beds, California.

Pompholyx (Carinifex) Newbekryi (Lea).

Planorhis Newherryi, Lea, 1858; Carinifex Breweri, ' Newcomb MS.,'

Einney, 1865 (nude name); C. Neivherryi, var. tninor, J. G.

Cooper, 1870; C. Ponsonhyi, E. A. Smith, 1875.

Shell largo, spire but little elevated, whorls dcu'p, nearly ])l;iTnilat,(',

and sliglitly concave above with a more or less distinct marginal keel,
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aperture sinuate and retracted below, umbilicus regularly broadly

funicular, the margin keeled ; habitat lakes and clear streams.

Klaniatb, Nevada, and locally in Coast llange Systems.

Quaternary : Lahontan Lake beds, Nevada ; Christmas and Summer
Lake beds, Oregon ; Owens Lake beds, California.

PoMPnoLYx (Carinifex) Binneyi (Meek).

Cariiiifex {Vorticifex) Binneyi, Meek, 1870; C. 7^/'yon?, Meek, 1870;

C. Tryoni, var. concava, Meek, 1870.

Shell very large, whorls deep, planulate above, the margin sub-

angular, umbilicus broadly funicular, the margin angular, aperture

retracted below ; habitat apparently lacustrine.

Eocene : Truckee Lake beds, Nevada ; Payette Lake beds, Idaho.

PoMPHOLTX (Carinifex) SANCTiECLAE^E (Hannibal).

PI. VI, Figs. Ua-b.

Carinifex Sanctceclar^, Hannibal, 1909; C. Marshalli, Arnold, 1910.

Shell small or of moderate size, spire somewhat elevated, whorls

not deep, coronate at suture, the upper surface concave, superior

margin rounded, umbilicus moderately broad and regularly funicular,

the margin acutely angular, aperture retracted below ; habitat

apparently lacustrine.

Pliocene : Santa Clara and Kettleman Lake beds, California.

Family PHYSID^, Dall, 1871.

Shell small, oliviform, sinistral, columella variable, simple or

plicate, imperforate or sub-umbilicate ; animal sinistral, hermaphroditic,

tentacles filiform, buccal plate without accessory lateral jaws, foot

elongate-trigonal; habitat aquatic situations.

The American Physidse have been variously maltreated and mutilated,

and from a dozen to over a hundred and fifty nominal species recognized,

depending on tlie author. Two years ago, after an examination of

several thousand specimens, the writer expressed the opinion ' that the

entire aggregation was reducible to three forms

—

Aplexa hypnorum,

Physa heterostropha, and P. heterostropha osmlans. Wider experience

has proved the correctness of the position taken at that time, and

it only remains to untangle the nomenclature and return to first

principles.

Bulla hypnorum, of Linne, has been generally separated generically

as Aplexa from B. fontinalis, the type of Physa, on the basis of a more

polislied shell, absence of mantle-digitations expanded across the

columella, and the dentition. The dentition, however, differs chiefly

in the development of the teeth, for the fundamental type is essentially

the same ; the mantle-fingers, while nearly always present m fontinalis,

vary widely in number and grouping, and cannot be regarded as verj"

essential in generic discrimination, and, in lieu of other characters, the

elevation of the spire and polish of the shell must be considered as of

no more than sj)ecific value. Furthermore, the early stages indicate

^ West Coast Shells, 1910, p. 312.
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tliat a decidedly closer relationship exists between these species than

would be expected in different genera.

Genus Physa, Draparnaud.

HulIa {sp.), Linne, 1758 (B. fontinalis, L.) ; I'lanorhis (sp.), Miiller,

1774 {P. bulla, 'MuW. = B. fontmalis, L.) ; Bulimis (sp.), Miiller,

1781 {B. perla, Miill. = B. fontmalis, L.) ; Tarho (sp.), Walker,
1787(7'. stagnalis, Walker = B. hypnorum, L. ) ; Fhysa, Draparnaud,
1801 {B. fontinalin, L.) ; Physina, Ilatinesque, 1815 (emended
form); LymiKZa (sp.), Say, 1817 (Z. heterostropha, Say = Z>.

fontinalis, L.); Anisus (sp.), Studer, 1820 {B. fontinalis, 1j.);

Aplexa, 'Fleming,' Sowerby, 1822 {B. hypnornm, 'L.); Nauta,
'Leach MS.,' Turton, 1831 {B. hypnorum, L.), in synonymy;
Bivicula, Fitzinger, 1833 {B. fontinalis, Ij.); Physella, Haldeman,
1842 {P. {Physella) ylohosa, Hald. = B. fontinalis, L.) ; Physodon,

Haldeman, 1842 {P. {Physodon) microstoma, Hald. = B. fontinalis,

L.) ; Aplccta, Herrmannsen, 1846 (emended form oi Aplexa);
Ilyxas, Gray, 1847 {B. hypnomm, L.), not Myxas, Leach, 1822

;

Costatella, Dall, 1870 {P. costata, Newc. — B. fontinalis, L.,

syntonic form).

Type, Bulla fontinalis, Linne.

Shell as in family, averaging 15 mm. in altitude; habitat aquatic

situations of all sorts.

Physa fontinalis (Linne).

Bulla fontinalis, Linne, 1758; Lymncea heterostropha. Say, 1817;
Physa gyrina, Say, 1821 ; P. ancillaria. Say, 1825 ; P. concolor,

Haldeman, 1841 ; P. bullata, Gould, 1855, not of Potiez and
Michaud, 1838; P. triticea, Lea, 1856; P. Lordi, Paird, 1863
(syntonic form); P. ampullacea, Gould in Carpenter, 1863;
P. Nuttalli, Lea, 1864; P. vemista. Lea, 1864; P. propinqua,

Tryon, 1865; P. politissima, Tvyon, 1865; P. malleata, Tryon,
1865; P. hordacea. Lea, 1866 ; P. Wolfiana, Lea, 1869 ; P. Parkeri,

Currier in DeCamp, 1881 (syntonic form) ; Physella Columbiana,

Hemphill in Keep, 1888 (syntonic form).

Physa fontinalis acuta (Draparnaud).

Physa acuta, Draparnaud, 1805; P. osculatis, Haldeman, 1843 (as

subsequently restricted) ; P. Mcxicana, Philippi in Martini and
Chemnitz, 1844; P. virginea, Gould, 1847; P. humerosa, Gould,

1855 (syntonic form) ; P. virgata, Gould, 1855 ; P. costata,

JS^ewcomb, 1861 (syntonic form) ; 7'. G'ffi^«, Tryon, 1863 (syntonic

form); P. striata. Lea, 1864, not of Menke, 1830; P. Staffordi,

Lea, 1864; P. parra. Lea, 1864; P. Ilawni, Lea, 1864;

P. Grosvcnori, Lea, 1864; P. Traski, Lea, 1864; I\ Bland i.

Lea, 1864 ; P. Cooperi, Tryon, 1865 ; P. diaphana, Tryon, 1865;
P. distinguenda, Tryon, 1865 ; P. occidentalis, Tryon, 1865
(syntonic form) ; 1*. sparsistriata, Tryon, 1865; P. Borhignyana,

Lea. 1866; P. coniformis, Tryon, 1866; P. Carltoni, Lea, 1869;
P. IFaltsi, Arnold,' 1910 (syn'tonic form).
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I'lnjsa fontinalis. Sliell of aiodLiate size, spire ratlier obtuse, whorls
iufliited, sutures somewhat impressed, columella short and obli(iuo;

habitat everj^where in aquatic situations.

Boreal portion of European Province and Nearctic l^cgion. Yukon,
Alaska, Fraser, Columbia, Klamath, Utah, jSTevada, and Coast Range
Systems, occasionally farther south.

Quaternary : Loess of eastern States
;

post-Glacial deposits of

Vancouver and San Juan Islands.

Physa fontinalis acuta. Shell similar to fontinalis, but the wliorls

slightly more inflated, the sutures deeper, and the columella long and
straight, with a rudimentary fold

;
fontinalis stage passed during late

adolescence ; habitat same.

Temperate and sub-tropic portions of European Province and
Nearctic Region ; IMexican and Antillean Provinces. TJtali, Nevada,
Khnnath, Coast Range. Los Angeles, Mojave, Colorado, and Arizona
Systems, infrequently farther north.

Quaternary: Bonneville Lake beds, Utah; Lahontan Lake beds,

Nevada; marls of Santa Rosa Island, alluvial deposits of San Joaquin
Valley, and San Pedro Formation (specimens washed into marine
terraces), California. Pliocene : Kettleman, Cache, and Santa Clara

Lake beds, California.

For those writers who fondly believe that nothing of importance

has been done by the Europeans that will assist in the classification

of the New World molluscs, a consultation of Moquin-Tandon's
Histoire Naturelle des 3IoUusques terrestres et fluviatiles de Franca in

this connexion is suggested. That work was written in 1855-6 at

a time when writers on American conchology had contributed but
a score or so of synonyms to fontinalis and its sub-species, instead of

the ten score which now burden the literature, yet the characters used

there to distinguish the species are identical with those suggested by
the writer, quite independently, two years ago, and, except that acuta

is given sub-specific rather than full rank, the nomeuclature accepted

in these pages follows tlie French author closely.

Physa nrPNORDM (Linne).

Bulla hypnorum, Linne, 1758 ; Bulinus Tryoni, Currier, 1867.

Shell of moderate size, spire acute, whorls rather appressed, sutures

not appreciably impressed, columella short and oblique ; habitat lakes,

rivers, and slouglis.

Boreal portions of American and European Provinces. Yukon,
Utah, and locally in Columbia System.
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A SYNOPSIS OF THE RECENT AND TERTIARY FRESHWATER
MOLLUSCA OF THE CALIFORNIAN PROVINCE, BASED UPON
AN ONTOGENETIC CLASSIFICATION.

{Concluded fi-om X). 165.)

By Harold Hannibal.

Bead 10th May, 1912.

PLATES VII-VIII.

Superfamily MELANOIDE^ (Swainsou), 1840.

Thk Melanoiclefe include several families of cerithiform operculates

inhabiting the marine littoral zone, estuaries, amphibious situations

near the sea, and purely fresh waters, among which may be noted the

Melaniidge, Swainson, 1840, Turritellidae, H. & A. Adams, 1854,

Cerithiidae, H. & A. Adams, 1854, Melanopsidae (H. & A. Adams),

1854, Pleuroceridse, Fisclier, 1887, and Ellipstomidae, n.fam. In

few other groups of Gastropods is the classification more involved

than among the brackish and freshwater Melanoids ; species but

distantly related so closely resemble one another that the only

safe criterion by which to distinguish them lies in the anatomy.

Even in the following family, however, represented in fully two-

thirds of the streams of the United States, the internal characters

have not been sufficientlj' described to offer a clue to what constitutes

generic differences.

Family PLEUROCERID^, Fischer, 1887.

Shell of variable size, fusiform or conical, covered with a greenish

or tawny epidermis frequently marked by darker spiral bands, whorls

more or less appressed, sutures but little impressed, aperture in its

simplest form normal, the outer lip sinuate, slightly retracted and

produced below, in the more specialized forms with an elongate

fusiform canal or sutural pleurotomariform cleft ; animal oviparous,

mantle-margin simple, operculum horny and concentric; habitat

chiefly fluviatile.

Two stages or sub-families depending chiefly on the modification of

the apertui'e are recognizable as follows :

—

Sub-family PLEUROCERIN^, s.s.

Shell melaniform, periphery generally smooth and rounded, aperture

simple, the outer lip sinuate, slightly retracted and produced below.

Genera, Pleurocera, s.s., Amhloxus, Gyrotoma, sub-gen. Goniobasts.

Sub-family GYROTOMIN^, n.sub-fam.

Shell not typically melaniform, whorls more or less peripherally

carinate and nodose or nodose-spinous, aperture produced below into

a fu.siform canal, or retracted above into a sutural cleft ; Pleiirocerince

stage passed during adolescence.

VOL. X.—OCTOBER, 1912. 12



168 PKOCEEDINGS OF THE MALACOLOGICAL SOCIETY.

Genera, Gi/rotoma, s.s., Pleurocera, svib-gen. lo.

Througli the efforts of E,afinesque, Lea, Haldeinan, Anthony, and
the Adams during tlie early and middle parts of the hist century the

classification of tliis family has been so burdened with unreduced
specific synonyms and a sujierabundance of genera that no subsequent

writer has cared to undertake its thorough revision, while but two,

Tryon ^ and Pilsbry,- have given serious attention to the group since

that time.

In an endeavour to straighten out the involved generic nomenclature
of the Western forms the recent members of the entire family have
been reviewed, and from among the hundreds of nominal species nine

-species and four sub-species, representing three genera, have been

selected as entitled to serious consideration.^

It is not anticipated that this treatment will meet with general

approval in every instance. In the absence of a field acquaintance

with the species from east of the. Rocky Mountains (the family is

restricted to the Nearctic Region, and chiefly to the Mississippi Vallej'),

and the necessity of depending on figures, locotypes, and named
specimens, certain errors are bound to creep in. If, however, the
way is paved for a thorough revision, the mission of these pages will

have been fulfilled. To assist in this types have been cited for

all the group names current in the literature, without, however,

' Strepomatidse, Smith. Misc. Coll., No. 253, 1873.
- In Pilsbry & Rhodes, Proc. Phikd. Acad. Nat. Sci., 1896, pp. 495 ff.

' The genus Ellipstoiiia ( + Anculosa, Say), ordinarily included in this family,

in reality groups by itself in the Ellipstomidfe, nov. The species (if there

is more than one with several sub-sj)ecies) are wholly confined to the

waters east of the Mississippi River, and hardly concern us here. The
following is a summary of the generic arrangement :

—

Genus Ellipstoma, Rafinesque.

Kllipstoma, Rafinesque, 1818 (-E. gibbosa, Raf.) ; Lithasia, Haldeman, 1840-

{Anculosa {Lithasia) genicula, Hald. = E. gibbosa, Raf.).

Type, Ellipstoma gibbosa, Rafinesque.

Sub-genus Anculosa, Say.

Leptoxis, Rafinesque, 1818 (no species cited, description apparently based on
prcerosa) ; Anculosa, Say, 1821 {Melania {Anculosa) prcerosa, Say)

;

Anculotus, Say, 1825 (emended form) ; Leptoxis, 'Rafinesque,' Haldeman,
1847 {L. rctusa, Raf . = ? A. prcerosa. Say); Eurycalmi, Lea, 1864
{Goniobasis {Eitrycalon) umbonatian. Lea = A. pnvrosa, Say).

Type, Melania {Anculosa) prcerosa. Say.

Sub-genus Mudalia, Haldeman.

Didimus (sp.), Bruguiere, 1792 {B. carinatus, Brug.) ; Paludina (sp.). Say.

1819 (P. dissimilis, Say = B. carinatus, Brug.) ; Mudalia, Haldeman,
1840 (P. dissimilis. Say = B. carinatus, Brug.) ; Nitocris, H. c& A. Adams,
1854 {Anculosa carinata. Lea = B. carinatus, Brug., first species)

;

Spirodon, ' Anthony MS.,' Tryon, 1873 {A. monodontoiclcs, Conr. = B. cari-

natus, Brug.), in synonymy.

Type, Bulimus carinatus, Bruguiere.

The genetic relations of these three are in reverse order. Mudalia represents

the most primitive, and Ellipstoma the most highly modified stage.
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interposing unnecessary changes in the existing nomenclature, thus

eliminating them as possibilities for future disturbance. One of tbe

most knotty problems has been the recognition of Hafinesque's

genera. The English language is not forceful enough to adequately

express the feeling of the systeraatist who has to judge these crimes

in the name of science.

Genus Pleurocera, Eafinesque.

Pleurocera, Rafinesque, 1818, 1819 (generic diagnosis only)
;

Pleurocera^ Rafinesque, 1820 {P. verrucosa, Raf.) ; Melania
(sp.), Say, 1821 [M. canaliculata. Say) ; 'Telescopella, Gray,

1 837 (J/, undulata, Say = canaliculata, Say) ; Ceriphasia, Swain-
son, 1840 (C. sulcata. Swains, = M. canaliculata. Say); Anrjifrema,

Haldeman, 1841 (IT. armigera. Say); Elimia (sp.), H. & A.
Adams, 1854 {II. elevata. Say = canaliculata, Say) ; Alegara

{pars), H. & A. Adams, 1854 {31. lima, Conr. = P. verrucosa,

Raf.) ; Streptohasis, Lea, 1861 {S. Spillmanii, Lea = If. litceniata,

Conr.) ; Tryphanostoma, Lea, 1862 {II. canaliculata. Say)
;

Strepoma, ' Rafinesque MS.,' Haldeman, 1863 {Ceriphasia sulcata,

Swains. = II. canaliculata, Say, by substitution) ; Meseschiza,

Lea, 1864 (J/". Grosvenorii, Lea = II. armigera^ Say, deformed).

Type, Pleurocera verrucosa, Rafinesque.^

No type species has ever been cited for Pleurocera so far as the writer has
been able to determine. Tryon, Fischer, and Pilsbry appear to have
regarded Melania canaliculata. Say (not described till 1821), as typical,

but do not identify it with any of Eafinesque's species. Rafinesque first

described the genus in 1818 in the American Monthly Magazine and
Critical Rcvieio, and repeated the diagnosis in a somewhat altered fomi in

the Journal de Physique for 1819. Six species were named in the former
instance, but it does not appear that they ever passed the nomen nudum
stage. The generic description, with a little imagination, would tit any
member of this section of the family about equally well, so that nothing
can be gained from that. In the Annals of Nature, i, p. 11, 1820,
Eafinesque described Pleurocera verrucosa, and mentioned that the genus
had been diagnosed in the Journal de Physique. Tryon says in regard to

this species: "With no disposition to give place to the description of

Mr. Eafinesque, at the expense of naturalists of honesty and reputation,

I am still constrained, in this instance, to quote his name for the shell

that is so well known amongst us as Mr. Say's nupera. Indeed, I cannot
find any description of a species of shell, by Eafinesque, which indicates

so unmistakably the shell intended by him, as does the one here quoted.

It may. be mentioned, not as proof in itself, but merely as collateral

evidence of the correctness of my views of this species, that in a manuscript
by Eafinesque, entitled Conchologia Ohioensis, belonging to the Smithsonian
Institution, a rough pen sketch of Pleurocera verrucosa is given, which is

a very good representation of Mr. Say's nupera.'''' Pleurocera must there-

fore be dated from 1820, with P. verrucosa as the monotype.
That Eafinesque's group was probably no more homogeneous than the

later divisions of the Adams and Lea, may be judged from the fact that in

1831 three more species were added, of which P. gonula, probably, and
P. quadrosa certainly are referable to canaliculata, while P. acuta is

doubtless Ambloxus virginicum.
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Sub-genus lo (Lea).

? Oxytrema, llafinesque, 1819 (no type cited, description appears to

have been based on smooth form oi Jluviatilis) ; Fuhus (sp.), Say,

1823 {F. fluviatilis, Say); /o, Lea, 1832 {I. fasiformis, Lea =
F. fluviatiUs, Say) ; Melafusus, Swainson, 1840 (no species cited,

description apparently based on Jluviatilis).

Type, Fusus fliiviatilis, Say.

Sub-genus Pleurocera, s.s. Shell of rather large size, averaging

30 ram. in altitude, solid, spire elevated-conic, early whorls normally

smooth and rounded, adult whorls barely inflated or appressed,

frequently more or less nodose on the periphery, which has a tendency

to become sub-carinate, aperture simple, pillar straiglit and imperforate,

outer lip sinuate, somewhat produced and channelled below ; habitat

streams.

Sub-genus lo. Shell similar to preceding but larger, averaging

40 ram. in altitude, moderately thin, spire elevated-conic, whorls

barely inflated or appressed, periphery sub-carinate and more or less

ornamented with nodes which increase in size and complexity with

the later growth tending to acquire the character of spines, imperforate,

outer lip deeply sinuate, and produced below into a fusiform canal

;

Pleurocera stage passed during adolescence; habitat in streams.

Pleurocera includes the usually peripherally nodose, straight-pillareii,

more or less conical American ^felanoids, the canalled forms composing

the sub-genus lo. A somewhat anomalous state of affairs exists, but

one to be expected in the history of all genera, in that all the L)S

are represented by sub-species in typical Pleurocera.

Pleukocera vekrucosa, Rafinesque.

P. verrucosa, Rafinesque, 1820; Melania nupera, Say, 1829; Mela-

nopsis semigramdosa, Desliayes, 1830; 31. lima, Conrad, 1834;
jV. Ili/dei, Conrad, 1834; M. Floreniiana, Jjea, 1841; M. fuligi-

7iosa, Lea, 1841; 31. venusta, Lea, 1841; 3[. Holstonia, Lea,

1841 ; Lithasia dilatata, Lea, 1841.

Shell of moderate size, broadly conical, whorls barelj- inflated,

peripherv rounded, early volutions smooth, penultimate and body-

whorls with about five rows of tubercles, the fourth row peripheral,

aperture elliptical and somewhat produced below, outer lip sub-sinuate

and channelled at base ; habitat streams. J
Holstou, Tennessee, and lower Ohio llivers, American Province. \

Pleurocera canaliculatum, Say.

3Ielama canaliculata, Say, 1821; 31. conica, Say, 1821 (preocc.)

;

31. Sai/i, Wood, 1828; 31. undulata, Say, 1829; 31. exarata,

Menke, 1830 ; 31. ligata, Menke, 1830 ; 31. auriscalpium, jNfenke,

1830 ; Pleurocera quadrosa, Eaflnesque, 1831 ; 31. alvearis,

Conrad, 1834; 3f. anmilifera, Conrad, 1834; 31. excurtala,

Conrad, 1834; ]\r. prasinata, Conrad, 1834; 3f. pyrenellum,

Conrad, 1834; Ceriphnsia sulcata, Swainson, 1840; 3[. suh-

stricta, Haldeman, 1840; 31. ' nupera. Say', Say, 1840 (/;«/•«) ;
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M. regularis. Lea, 1841; If. exarata, Lea, 1841 (preocc.)
;

J/J«r^/^rt, Lea, 1841; 7l/.r/r«i'rt, Lea, 1841 ; M. product a, 'Liia.,\^A2;

II. Foremanii, Lea, 1842 ; II. mrvatiim, Lea, 1842 ; M. torquata.

Lea, 1842; M. Ordiatia, Lea, 1842; M. torta, Lea, 1842;

M. fikm, Lea, 1845 ; II. peniodosa, Lea, 1845 ; II. Brumhyi,

Lea, 1852 ; M.gradata, Aiitliony, 1854 ; M.planogyrum, Anthony,

1854; II. eximia, Anthony, 1854; M. glans, Antliony, 1854

(preocc); II- incrassa, Anthony, 1854; M. fastigiata, Antliony,

1854; M. oj)aca, Anthony, 1860; II. po7iderosa, Anthony, 1860;

M. grossa, Anthony, 1860; If. mfra/asciata, Anthony, 1860;

If. glandula, Anthony, 1860 ; If. iostoma, Anthony, 1860
;

If. nigrostoma, 'Anth. MS.,' Eeeve, 1860; II. rorata, Reeve,

1860 ; lo gracilis, Lea, 1861 ; /. rohista, Lea, 1861 ; /. viridula,

Lea, 1861; Tryphmiosloma dux, Lea, 1862; T. Troodii, Lea,

1862; T.viride, Lea, 1862; T. ligatum, Lea, 1862; T. Shoival-

therii, Lea, 1862; T. Thornton'ii, Lea, 1862; T. trivittatim.

Lea, 1862; T. PosteUii, Lea, 1862; T. inciirvmn. Lea, 1862;

T.AlfibainenscLea, 1862; T.Florencense,'Leii, 1862; T. olivaceum,

Lea, 1862; T. simplex, Lea, 1862; T. canalitium, Lea, 1862;

T. Clarkii, Lea, 1862; T. Anthony i. Lea, 1862; T. moriforme,

Lea, 1862; T. Pylasii, Lea, 1862; T. Jayi, Lea, 1862;

T. Hartmanii, Lea, 1862; T. bivittattim, Lea, 1862; T. Spill-

manii, Lea, 1862; T. tortum, Lea, 1862 ; I'. Tennessee'nse,

Lea, 1862; T. minor, Lea, 1862; T. dignum. Lea, 1862;

T. moniliferuyn. Lea, 1862 ; T. trochnlus. Lea, 1862 ; T. pumiliwn,

Lea, 1862; T. Christy i, Lea, 1862; T. Tuomeyi, Lea, 1862;

T. labiatum, Lea. 1862; T. Zewisii, Lea, 1862; T. curtatum.

Lea, 1863; P. plicatiim, Trjou, 1863; T. Roanense, Lea, 1864;

T. Lesley i. Lea, 1864 ; T. wiivittatum. Lea. 1864 ; T. subrobtisttim,

Lea, 1864; T. cinctmn. Lea, 1864; T. cylindraceum. Lea, 1864;

T. napoideum, Lea, 1864 ; T. affine. Lea, 1864 ; P. Leaii, Tryon,

1873; P. Parlcerii, Tryon, 1873.

Shell large, rather broadly conical, whorls closely appressed, sutures

not impressed, periphery sub-rounded or angular, aperture elliptical

anil more or less produced below, the outer lip sinuate and cliannelled

at base ; habitat chiefly streams.

Oliio, Tennessee, and Alabama Eiver Systems, American Province.

PlEUROCERA FLUVIATILIS AUMIGEEA (Say).

Ifclania armigera. Say, 1821 ; If. stygia. Say, 1829; If. tuberculata,

Lea, 1830 (preocc); If. Duttoniana, Lea, 1841; If. Jayana,

Lea, 1841; If. Spixiana, Lea, 1848; If. robulina, Anthony,

1850; lo rota, Reeve, 1860; Z. fasciolata, Reeve, 1860;

If. nodata. Reeve, 1860; Angitrema Wheatleyi, Tryon, 1866.

Shell of moderate size, broadly conical, Avh oris appressed, peripherj'-

subangular and more or less nodose on body-whorl, apertnre elliptical

and slightly produced below, outer lip barely sinuate and channelled

at base ; habitat streams.

Cumberland,Wabash, and lower Tennessee Rivers, Alabama, American

Province.
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Pi-KUROCEKA liiT^NiATA (Conrad).

2[eJania hifaniata, Conntd, 1834; 77/". curta, Haldeman, 1841; 21.

jDumilia, Lea, 1845; II. solida, Lea, 1845 (preocc); If. corpulenta,

Anthony, 1854; Streptohasis Spilhnanii, Lea, 1861; S. cornea,

Lea, 1861; S. Clarkii, Lea, 1861; S. ollvaria, Lea, 1862;
S. carinata, Lea, 1862; S. Lyonii, Lea, 1864.

Shell of moderate size, conic-subpupiforra, wliorls appressed, com-
pressed, and somewhat concave above the sub-iounded peripherv,
aperture sub-elliptical, narrowing above, columella callused, outer lip

sinuate and cluinnelled at base; habitat streams.

Tennessee and Alabama Itivers, American Province.

Pleurocera solida (Lea).

Anculosa solida. Lea, 1842; Melania brevis. Lea, 1842; Lithasin

Showaltherii, Lea, 1850 ; II. compacta, Anthony, 1857 ; L. nuclca,

Lea, 1860; If. trivittata, lleeve, 1860; L. fusifonnis, Lea, 1861
;

L. vittata, Lea, 1862; L. Doicniei, Lea, 1862.

Sliell similar to preceding but more slender-conic, wliorls appressed
and slightly shouldered at periphery, aperture narrowly elliptical and
produced above and below, columella not heavily callused, outer lip

but slightly sinuate and not prominently channelled at base; habitat

streams.

Coosa and ? Cumberland Rivers, Alabama, American Province.

Tryon has written solida as a synonym of brevis, described bv
Lea on a preceding page of the same article. He says, however

:

"Mr. lleeve has not recognized the genus Lithasia, and accordingly

changes the name (i.e. brevis) to trivittata, Reeve, because Mr. Lea had
already used brevis for a Melanian." Reeve's monograph has not
been at hand to verify Tryon's statement, and there is no record in

Scudder's Index that Lea described more than the one Melania brevis.

Owing, however, to the enormous number of specific names used

under Melania it is not unlikely that brevis is preoccupied several

times. Until the classification is tlioroughly cleared up it seems
preferable to write solida.

Pleurocera (Io) fluviatilis (Say).

Fususfliiviatilis, Say, 1825; lofusiformis. Lea, 1831 ; /. spinosa, Lea,

1834; /. tenebrosa, Lea, 1H34 ; /. brevis, Antliony, 1860;
/. spirostoma, Anthony, 1860; /. turrita, Anthony, 1860;
/. inermis, Anthony, 1860; /. verrucosa, Reeve, 1860 (preocc);

/. lurida, ' Anth. MS.,' Reeve, 1860; I. gibbosa, ' Anth. MS.,'

Reeve, 1860; /. rhombica, 'Anth. MS.,' Reeve, 1860; /. recta,

'Anth. MS.,' Reeve, 1860.

Shell of large size, broadly conical, the mid-adolescent whorls
subangular at peripherv, and more or less ornamented with nodes
which increase in size and complexity on the later volutions, developing

on the body-whorl into hollow spines, aperture broadly elliptical and
very much produced below, the canal nearly equal in length to the

spire; armigera stage completed during early adolescence; liabitat

streams.
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Tennessee River and tributaries above Jackson County, Alabama

{fide Jas. Lewis), Amei'ican Province.

Apparently a northern sub-species of armigcra.

Pleurockra (Io) canalicclatum nobile (Lea).

Jfelania nohilis, Lea, 1845 ; Io SpiUinanii, Lea, 1861 ; /. variahiUs,

Lea, 1861 ; /. nodosa. Lea, 1861 ; /. viodeitta, Lea, 1861.

Shell similar to cannliculatum but larger, a sub-cariuate nodose

peripliery developed on the body-^rhorl, aperture produced into a

short gyrate canal; eanaliculatuin stage passed during late adolescence
;

habitat streams.

Little Tennessee and Tennessee llivers, Alabama, American
Province.

A poorly marked southern race of canaliculatum.

Genus Ambloxtjs (Rafinesque). ^

Buccinnm (sp.), Gmclin, 1788 {B. Virginicnm, Gmel.) ; Paludina

(sp.). Say, 1819 {B. Virginicum, Gmel.); Melanta{s]).), Say, 1824

(B. Virginicum, Gmel.) ;
Amhloxus, llafinesque, 1831 {Melania

(
Amhloxus) rugosa, E,af . = B. Virgi7iiciim, (imel.) ; Uemisiniis (sp.),

H. & A. Adams, 1854 {M. bullosa, Gld. = M. plicifera, Jjea) ;

Pachgcheilus {PachycMlus, Lea, era.) (sp.), H. & A. Adams, 1854

{M. simplex, Say = B. Virginicum, (Jmel.); Potadoma (sp.), H. & A.

Adams, 1854 [31. depygis, Say = B. Virginicum, Gmel.); JElimia

^ While no mention of previous pubUcations is made, it would appear at first

glance that Amhloxus, Eafinesque, 1831, is a lapsus for Ambloxis,
Eafinesque, 1818, under which two species, ^4. ehurnea and ^4. ventricosa,

were named but not described. However, it would take a deal of imagina-

tion—more than the writer possesses—to fit one of the slender Pleurocerids

described in 1831 to the diagnosis of Ambloxis, 1818, which was doubtless

intended for some Viviparoid. This is borne out by the fact that in 1865
Binney, in the third part of his Land and Freshiuater Shells of North
America, figured Ambloxis major or Lymnea ehurnea and Lymnula
ventricosa from Rafinesque's manuscript, referring them to Melantho
(= Campeloma) decisa as synonyms. Eafinesque must be credited with

a considerable amount of acumen in recognizing genera ; his groups for

homogeneity were fully up to the standard of the time and in this family

about equal to any work that has ever been done. It seems unreasonable,

therefore, to accuse him of referring a vertically plaited syntonic form of

Buccinnm Virginicum, Gmel., to a genus of Lioplacidae. Rafinesque has

Amblema, Ainhlotrema, A?nblasmodon, Ambloxis, and, according to Binney,

Amhlostoma, so that Amhloxus is evidently another formed on the same
favourite plan, though it is unfortunate that he ran out of desirable

etymological combinations of acutus before this was named. The
confusion of these two is merely the outcome of the notorious carelessness

of this author in his writings, but cannot affect the status of Amhloxus,

1831, which was given to include two species, of which the first is

certainly recognizable and the second doubtfully so. Amhloxus and
Ambloxis are sufficiently distinct to stand side by side nomenclaturally,

but occurring as they do in allied groups from the same region there is

opportunity for confusion on that score. However, Ambloxis, Eafinesque,

1818, has no status, and Ambloxis, ' Eafinesque,' Binney, 1865, stands as

a synonym of Campeloma, leaving the field clear for Amhloxus, Rafinesque,

1831
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{pars), H, & A. Adams, 1854 {M. aciiticarinata (error for aciito-

carinata), Lea = ^. Jlrf/micwn, Gmel.) ; Melasma, H. & A.

Adams, 1854 {Ilelania blanda, Lea = £. Vm/inicinn, Gmel.);
Ju(/a,J^. & A. Adams, 1854 {JJ. Virf/inicwn, Gmel.); Tryphanostoma
(sp.), Lea, 1862 (T. Kmxvillense, Lea = B. Virginicmn, Gmel.);
Goiiiobasis (h]).), Lea, 1862 {G.Draytonii, Lea = M./plicifera, Lea).

Type, Buccinum Virginicum, Gmelin.

Shell of moderate size, avera<>ing' 25 mm. in altitude, sub-solid,

spire attenuate, whorls normally barely rounded or slightly incurved

between the suture and the rounded periphery, aperture simple, the

])illar curved and imperforate, outer lip sinuate and somewhat
produced below; habitat lakes and streams, occupying a wider
variety of situations than any other genus in this family.

Amhloxus includes the fusiform Pleurocerids, the last genus of the

family to he definitely separated from the Lamarckian Ilelania, and
hence one which has suffered considerable nomenclatural vicissitude.

None of the species are known to have specialized up to the stage

corresponding to lo in the preceding genus, or Gyrotoma, s.s., in the

one to follow. The members of this group are very similar, and not

always easy to separate, but with the exception of the Eocene tenerus

and the recent Virginicus all seem sufficiently distinct. Normally
each is smooth, hut malleated, axially plicate, suturally carinate,

peripherally carinate, multicarinate, and spirally frilled forms or

types embodying a combination of two or more of these characters

apparently occur in every species. These are unquestionably of the

nature of syntonic modifications, but, in contrast to other groups so

aifected, the early growth appears to he the most frequently and
seriously deformed, the distortion prevailing in the adult condition

only in extreme instances. The philosophy of this is not entirely

understood, but it is probable that the stage preceding the present

adult stage was a sculptured one, and certain atavistic tendencies are

so influenced that the shell assumes bizarre forms.

The synonj'my of A. Virginiais in spite of its length has been

given in full in order to suggest the vast multiplicity of forms that

may be expected in a rampantly susceptible species, distributed over

a wide area and naturally exposed to many influences. While
])robably by no meails complete, it is yet a striking testimonial of

how the American Melanoids should not be classified. Since the

bulk of the synonyms are based on syntonic forms, for brevity a few
of the better-known normal forms are so noted.

Ambloxus Virginicus (Gmelin).

Buccmum Virginicum, Gmelin, 1788 (normal); 21elania carinifera,

Lamarck, 1801 ; M. elerata, Say, 1821 ; M. multilineaia, Say,

1822; 11. catenaria, Say. 18i22; 31. pro.vima, Say, 1825;
M. simplex. Say, 1825; M. laqueata, Say, 1829; M. depygis,

Say, 1829; M. cancellata. Say, 1829; M. semicarinata, Say,

1829 ; 21. acuta, Lea, 1830 ; M. suhularis, Lea, 18o0
; M. Uvescens,

^Nfenke, 1830; 31. fasciata, Menke, 1830; 31. auriscalpinm,

Menke, 1830; 31. curia, Menke, 1830; 31. {Amhloxus) rugosa,
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Kafiiiesque, 1831; ? M. {Ambloxus) viridis, llafinesque, 1831;
Pleurocera acuta, llafinesque, 1831; M. elongata. Lea, 1831;

M. dislocata, llavenal, 1834; M. carinata, llavenal, 1834;

M. bella, Conrad, 1834; M. comma, Conrad, 1834; M. vestita,

Conrad, 1834 ; M.formosa, Conrad, 1834 ; 31. semicostata, Conrad,

1834; M. nassula, Conrad, 1834; M. congesta, Conrad, 1834;

JiT. ea:«7<'s, Haldem an, 1840; 21. catenaria. Lea, 1840 (preocc.)
;

M. cahnoides. Lea, 1840; 11. Boykiniana, Lea, 1840; M. sutu-

7-alis, Haldeman, 1840 ; If. htternipta, Haldeman, 1840 ; M. 2)icta,

Lea, 1841 ; M. Ocoeensis, Lea, 1841 ; If. lavigata, Lea, 1841
;

M. nitens, Lea, 1841 ; M. dubiosa, Lea, 1841; M. gibbosa, Lea,

1841 ; M. Edgar ia7ia, Lea, 1841 ; M. nttida, Lea, 1841
;

M. nodulosa. Lea, 1841 ; M. Nicldiniana, Lea, 1841 ; M. circincta,

Lea, 1841; M. castanea. Lea, 1841; M. tenebrosa. Lea, 1841;

M. sordida, Lea, 1841 ; M. costulata, Lea, 1841 ; M. dubia, Lea,

1841; Jf. stn'afa. Lea, 1841 (preocc); M. blanda, Lea, 1841;

M. teres, Lea, 1841; M. Potosiensis, Lea, 1 841 ; M. decora, Lea, 1811;

M. riifa, Lea, 1841 ; M. crebricostaia. Lea, 1841 ; If. jViagraensis,

Lea, 1841 ; J/", terehralis. Lea, 1841 ; M. Curryana, Lea, 1841 ;

31. Tronstiana, Lea, 1841; 31. ehemim. Lea, 1841; 31. acnto-

carinata, Lea, 1841 ; 31. glabra, Lea, 1841 ; 31. sulcosa. Lea, 1841
;

3f. columella, Lea, 1841 ; 31. caliginosa. Lea, 1841 ; 3L concinna.

Lea, 1841 ; 3f. suhsolida. Lea, 1841 ; 31. Warderiaua, Lea, 1841 ;

M. Lecontiana. Lea, 1841 ; 31. clavceformis, Lea, 1841 ; 31. perfusca,

Lea, 1841; 3£. obtma, Lea, 1841; 31. plicattda. Lea, 1841

(preocc); M. Taiiiana, Lea, 1841; 31. corrugata. Lea, 1841

(preocc); 31. gracilis, Lea, 1841; 31. Kirtlandiana, Lea, 1841;

31. monozonalis, Lea, 1841 ; 31. strigom. Lea, 1841 ; 31. sub-

cylindracea, Lea, 1841; 31. Babylonica, Lea, 1841; 31. rufula,

Haldeman, Lea, 1841 ; M. gracilis, Anthony in Haldeman, 1841

(preocc) ; 31. bella-crenata, Haldeman, 1841 ; 31. costifera,

Haldeman, 1841 ; 31. approxima, Haldeman, 1841 ; 31. symmetrica,

Haldeman, 1841; 31. mtersita, Haldeman, 1841; 31. unicalis,

Haldeman, 1841; 31. rugosa. Lea, 1842; M. expansa. Lea,

1842; 31. striatula. Lea, 1842; 31. Icevis, Lea, 1842 (preocc);

31. Beshayesiana, Lea, 1842; 31. laevigata. Lea, 1842 (preocc);

31. rtifescefis, 'Lea,' De Kay, 1843; 31. gemma, De Kay, 1843 ;

3f. bizonalis, De Kay, 1843 ; 31. substricta, Haldeman, 1844
;

31. Curryana, Lea, 1844; 31. lugubris. Lea, 1844; 31. abrupta,

Lea, 1845; 31. ovoidea, Lea, 1845; 31. cari7iocostata, Jjen, 1845;

3f. Alexandriensis, Lea, 1845 ; 31. spurca. Lea, 1845 ; 31. Buddii,

Lea. 1845; 31. Haleiana, Lea, 1845; 31. pallexcens. Lea, 1845;
3f. modesta. Lea, 1847; 31. spinalis, Lea, 1847; 31. symmetrica,

Conrad, 1849 (preocc.) ; 31. nebtdosa, Conrad, 1849; 31. percar i-

nata, ConvaCi, 1849; 31. perangulafa, Conrad, lSi9 ; 31. sublirata,

Conrad, 1850; 31. brevii^pira, Anthony, 1850; 31. succinulata,

Antliony, 1850; 31. inornata, Anthony, 1850; 31. abbreviafa,

Antliony, 1850; 31. bicolorata, Anthony, 1850; 31. densa,

Anthony. 1850; 31. elata, Anthony, 1850; 31. tracta, Anthony,

1850 ; 31. inempta, Anthony, 1850 ; 31.pulcheUa, Anthony, 1850;
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M. cmpidata, Antliony, 1850 (preocc.) ; M. })leheius^ Anthony,
1850; 31. coracina, Anthony, 1850; M.napeUa, Antliony, 1850;
M. 'pagodiformis, Antliony, 1850; 31. nionilifera, 'Anthony,'
Jay, 1852; 31. SeUersiana, Leu, 1852; 31. Ohioemis^, Lea, 1852;
3L Saffordi, Lea, 1852; 31. farva, Lea. 1852; 31. perstriata,

Lea, 1852; 31. Clarkii, Lea, 1852; 31. sculptis, Lea, 1852;
M. ohlita. Lea, 1852; 3£. varicom, 'Ward MS.,' Haldeman,
1854; 31. viridula, Anthony, 185-1; 31. elnninaia, Anthony,
1854 ; 31. negleda, Anthony, 1854 ; 31. toridosa, Anthony, 185-1

;

J/^^('i'ff, Anthony, 1854 ; 3f.tahdata, Knithowy, 1854; 3Lhasf(ita,

Anthony, 1854; 31. bacnla, Anthony, 1854; 31. curvilabn's,

Anthony, 1854; 31. nigroci7icfa, Anthony, 1854; 31. vittata,

Anthony, 1854; 31. subangulata, Antliony, 1854; 31. pallidula,

Anthony, 1854; 31. imbricata, Anthony, 1854; 31. altipeta,

Anthony, 1854; 31. bicmcta, Anthony, 1854; 31. I'o^ff, Anthonj',

1854; 31. nrachnoidca, Anthony, 1854; 31. coroyiilla, Anthony,
1854; 31. brunnea, Anthony, 1854; 31. virens, Antliony, 1854;
31. gracUor, Anthony, 1854; 31. casta, Anthony, 1854; 3f. rhom-

bica, Anthony, 1854; 31. angidata, Anthony, 1854; 31. athJeta,

Anthony, 1854 ; 31. latitanfi, Anthony, 1854 ; 31. vicina, Anthony,
1854; 31. clegantula, Anthony, 1854; 31. rostelli, Lea, 1858;
31. crenatella, Lea, 1860; 31. funebralh., Anthony, 1860;
31. cubicoides, Anthony, 1860 ; 31. angudhpira.^ Anthony, 1860

;

31. adusta, Anthony, 1860; 31. tcjiebrocincta, Anthony, 1860;
3£. bicostata, Anthony, 1860; 31. occulta, Anthony, 1860;
31. aasimilis, Anthony, 1860; 31. cognata, Anthony, 1860;
31. valida, Anthony, 1860; 31. bicincta, Anthony, 1860;
31. corneola, Anthony, 1860; 31. paucicostata, Anthony, 1860;
31. hgbrida, Anthoii}', 1860; 31. glauca, Anthony, 1860;
3f. gracillima, Anthony, 1860; 31. rigida, Anthony, 1860;
M. pulcherrima, Anthony, 1860; 31. intertexta, Anthony, 1860;
31. versipellis, Anthony, 1860; 31. tripartita, Reeve, 1860;
3f. interim, 'Anth. MS.,' lleeve, 1860; 31. surgiUata, lleeve,

1860; 31. Floridensis, lleeve, 1860; 31. bicolor, 'Anth. MS.,'

Reeve, 1860; 31. incurta, 'Anth. MS.,' Reeve, 1860; 31. ci^ma-

momea, 'Anth. ilS.,' Reeve, 1860; 31. angusta, 'Anth. MS.,'

J{eeve, 1860; 31. larva;formis, 'Lea MS.,' Reeve, 1860;
31. ahjecta, ' Hald. MS.,' Reeve, 1860; 31. Deshagesiana, Reeve,

1860 (preocc); 31. scahrella, 'Anth. MS.,' Reeve, 1860;
31. semigradata, Reeve, 1861; J/, detifiicofitata, Reeve, 1861;
31. Etowahensis, Lea in Reeve, 1861 ; 31. livida, Reeve, 1861

;

31. eiirvirostciia, 'Anth. MS.,' Reeve, 1861; 31. papillosa,

'Anth. MS.,' Reeve, 1861; 31. tmera, 'Anth. MS.,' Reeve.

1861, not of Hall, 1845; 31. pauJa, Lea, 1861; 31. Cahatvbensis.

l.ea, 1861; 3f. Leaii, Brot, 1862; 31. scabrncmda, Brot, 1862;
3f correcta, Brot, 1862; 31. mutafa, Brot, 1862; 31. Conradi.

Hrot, 1862; 3£ chari/bm, 'Anth. MS.,' Brot, 1862; Goniobasis

onricoma. Lea, 1862; G. Lyonii, Lea, 1862; G. liirmeijana.

l.ea, 1862; G. intercedens. Lea, 1862; G. crtida. Lea, 1862;
G. strcnua, Lea, 1862; G. Fybasii, Lea, 1862; G. rubella,
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Lea, 1862; G. spiiiella. Loa, 1862; G. Chnsti/i, Lea, 1862;
G. olivella, Le;i, 1862; G. Liedyaiia, Lea, 1862; G. Grosvenorii.

Lea, 1862; G. rnbricata, Lea, 1862; G. Whitei, Lea, 18H2

(preocc.) ; G. Estahrookii, Lea, 1862 ; G. Boicnieana, Lea, 1862
;

G. pm-va, Lea, 1862; G. Gahbiana, Lea, 1862; G. rosteUata,

Lea, 1862; G. viridicata. Lea, 1862; G. snhulceformis, Lea,

1862; G. Bentonie7im, Lea, 1862; G. strirta,

'

Ia-w, 1862;
G. Spillinanii, Lea, 1862 ; G. SpartanbnrgensiH, Lea, 1862

;

G. amoena. Lea, 1862 ; G. LindaJeyi, Lt-a, 1862; G. paupercuki.

Lea, 1862; G. 'proletarian Lea, 1862 ; G. purpurella, Lea. 1862
;

G. continens, Lea, 1862; G. attemiata. Lea, 1862; G. Toumeyi.

Lea, 1862; <?. mediocru. Lea, 1862; (?. intenenietis, Lea, 1862
;

6^. Dattonii, Lea, 1862 ; C?. ornafella. Lea, 1862; G^. A^ithonyi,

Lea, 1862; ^. Georgiana, Lea, 1862; (?. Crtw*^//?, Lea, 1862;
6^. mstabi/is, Lea, 1862; G^. Caroline^isis, Lea, 1862; (?. induta,

Lea, 1862; G'. mufabilis, Lea, 1862; G'. macella, Lea, 1862
;

6''. Dooh/ensis, Lea, 1862; <?. sparsa, Lea, 1862; C. EUiottii,

Lea, 1862; G^. (!^/rrt, Lea, 1862; G^. Thorntonii, Lea, 1862;
G^. Viennaensis, Lea, 1862 ; G'. Abbevillensis, Lea, 1862

;

G". inosculata, Lea, 1862 ; G^. Brumbiji, Lea, 1862; G^. difficilis.

Lea, 1862; G^. Couperii, Lea, 1862; G'. c?W;w, Lea, 1862;

G^. Uallenbechii, Lea, 1862; G'. hiclinatis, Lea, 1862; G^. cadus,

Lea, 1862; G'. Vanuxemii, Lea, 1862; G. Uchee'nsis, Lea, 1862;

G^. crispa, Lea, 1862: G^. Barrattii, Lea, 1862; G'. cinerella,

J>ea, 1862; G^. Vauxiana, Lea, 1862; G^. inconstans, Lea, 1862;
Trypliannstonia Vanuxemii, Lea, 1862 ;

2'. mucronatum, Lea, 1862
;

T. KnoxviUenne, Lea, 1862; 71 Si/camore'me, Lea, 1862;

r. C/wkasahense, Lea, 1862; 7'. /T/r^Y^'/, Lea, 1862 (preocc);
7'. subulare, Lea, 1862 ; T. sirictum, Lea, 1862; T. Henryanw)!.

Lea, 1862; T. simplex, Lea, 1862; T., parvum, Lea, 1862;
7". Knoxense' Lea, 1862 ; T. aUeyiuatum, Lea, 1862 ;

7'. pallidum,

Lea, 1862 ; T. JEsfnbrookii, Lea, 1862 ;
7'. Curolinense, Lea, 1862 ;

7'. moestnm, Lea, 1862; 7'. lativiftatum, Lea, 1862; 7'. striatum,

Lea, 1862 ; T. rostellatum. Lea, 1862 ; G^. Lecampii, Lea, 1863
;

G^. Louisrillensis, Lea, 1863; G^. infantula. Lea, 1863; G^. ^?Y/;ff-

.so/if^s. Lea, 1863; G. aterina. Lea, 1863; G^. J/«7^s//, Lea, 1863
;

G'. informis. Lea, 1863; G^. Cumberlandicnsis, Lea, 1863;

G'. porrecta. Lea, 1863 ; G'. viltaiella. Lea, 1863 ;
7'. Currierianum,

Lea, 1863; T. Zyo?i?V, Lea, 1863; 7^. ^i/emH, Lea, 1863;

G^. Prestoniana, Lea, 1864 ; T". carinatum, Lea, 1864 ;
7'. cornenm.

Lea, 1864; G^. rff/rt^rt'«, Haldeman, 1865; G^. (//Yirffrmi?^', Haldeman,

1865; G^. traniilucens, Aiitliony, 1865; G. mterlineata, Anthony,

1865; G. Ilaldemani, Tryon, 1865; B. Conradi, Tryon, 1865;

G. Canbyi, Tryon, 1873; G. Stearnsiaim, Call, 1886; G. Crandalli,

Pilsbry,"l890; G. Comaktms, Vilshij, 1896; ? G. Columbiensis,

Whiteaves, 1905.

Shell of moderate size, acutely conic, whorls barely inflated,

peripherj' normally sub-rounded, aperture elliptical, outer lip moie

or less sinuate and somewhat produced below; habitat lakes and

streams.
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Connecticut River, south to Florida, west to Michigan, Arkansas,

und Texas, American Province.

Quaternary : Loess of eastern States.

lleported from Upper Columbia Lal<e, British Columbia, bv
^\ hiteaves. The record is a dubious one.

Ambloxus plicieerus (Lea).

Melania plicifcra. Lea, 1838; 31. occafa, Hinds, 1844; 3L btdbosa,

Grould, 1847 (nornud) ; M. siUcula, Gould, 1847; M. ShaMensts,

Lea, 1856; M, nigrina. Lea, 1856 (normal); M. fVahlamatensis^

'Lea,' Carpenter, 1857 (nude name); M. ^plicata, Lea ', Carpenter,

1857 (error ior plicifera); M. ' Shortensis, Lea', W.Cooper, 1860
(error for Shasteusis)

',
M. Neivherryi, Lea, 1860; M. r^idenn^

Reeve, 1860 ; Goniohasis Braytonii, Lea, 1862; G. Bairdiana^

Lea, 1862; G. rubiginosa, Lea, 1863; G. plicifera, var. Oregon-

<?««?'«, Tryon, 1865; G. plicifera, \iiv. huUmoides, Tryon, 1865;
G. circumlineata, Tryon, 1865 ; 31. Californica, Clessin, 1882

;

3[. [Goniohasis 'i) acutifilosa, Stearns, 1891 ; G. acutifilosa Siski-

youensis, Pilsbry, 1899 ; G. Kettleinanensis, Arnold, 1910.

Sliell of moderate size, attenuate-conic, whorls rounded, sutures

moderately impiessed, peripliery sliowing no trace of a carina, aperture

elliptical, outer lip slightly sinuate, and somewliat pioduced below;
luibitat running streams and springs, infrequently in lakes.

Columbia, Klamath, Fraser (locally), Nevada (locally), and Coast

liange (locally) Systems.

Pliocene : Kettleman Lake beds, California.

Ambloxus tener (Hall).

Ccritliium tenerum, Hall, 1845; C. nodulomm. Hall, 1845; Gonio-

hasis Carteri, Coiirad, 1869; G. columinaris, White, 1883, not

3Ielania tenera, ' Anth. MS.,' Ileeve, 1861 = A. Virginicus.

Shell similar to A. Virginicus, but the wliorls usually more
attenuate and less compressed, aperture but slightly sinuate ; habitat

apparently more or less lacustrine.

Eocene: Wasach, Green lliver, and Bridger formations of Rocky
Mountains ; Truckee Lake beds, Nevada.

Ambloxus Olequaensis, Arnold & Hannibal, n.sp.

PI. VIII, Fig. 27.

Shell slender-conic, similar in general outline and size to

A. Virginicus, but more regularly elongate, with proportionally

longer whorls, straight-sided above, and bending in rapidly at the

suture somewluit after the manner of Pleurocera hitceniafa; sculptured

forms with vertical plications and spiral ridges and frills as in

A. plicifera; aperture deeply sinuate and slightly jiroduced below ;

habitat apparently lacustrine, at least in part.

Altitude (estimated), 32 mm. ; breadtli, 9'5 mm. ; altitude of

body-whorl, 9 mm.
Eocene: Local freshwater beds in T(>jon formation, Washington.

I
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Little Falls, Washington ; bluffs along Olequa Creek above shoals

il 2 miles north of town (types) ; at shoals H miles north of town
;

I bend half a mile south of town (H. Hannibal).

I Genus Gyrotoma, Shuttleworth.

' Schizostoma, Lea, 1842 [Melania {Schizostoma) excisa, Lea), not
Schizostoma, Bronn, 1835 ; Gyrotoma, Shuttleworth, 1845
(C ovoidea, Shutt. = i/. excim. Lea); ' JUelatoma, Swainson,'
Gray, 1847; SchizocJiilits, Lea, 1852 (J/, excisa, Lea, by sub-

stitution), preocc. in Coleoptera ; Aphella, ' Mighels MS.,'
Anthony, 1860 (no described species cited), in synonymy.

Sub-genus Goniobasis (Lea).

,
Melania (sp.), Conrad, 1834 (J/, olivula, Conr.) ; Megara (sp.), H. &

A. Adams, 1854 (J/, olivula, Conv.) ; Go7iiohasis {pars), Lea, 1862
(G. oscidata. Lea = M. olivula, Conr.); MacroUmen, Lea, 1862& {Melania {Bfacrolimen) Shoivaltherii, Lea = M. olivula, Conr.).

Type, Melania olivula, Conrad.^

Sub-genus Gotiiobasis. Shell rather small, averaging 20 mm. in

altitude, solid, regularly conic, whorls appressed and normally smooth,

with a rounded periphery, apei'ture ovate-elliptical, columella curved,

outer lip barely sinuate, produced below, and slightly retracted above
;

habitat streams.

Sub-genus Gyrotoma, s.s. Shell as in Goniobasis, but the whorls
sub-nodose below the suture, outer lip sinuate, terminating above in

a sutural pleurotomariform cleft; Goniobasis stage passed during early

adolescence ; habitat streams.

Gyrotoma embraces two species and two sub-species characteristic

of the Gulf States drainage. Two, both sub-species, beloi:^g to typical

Gyrotoma, characterized by a remarkable pleurotomariform cleft

analogous to the canal of lo, while the remaining forms group in

Goniobasis, in which the more primitive normal character of the

aperture is retained.

On the basis of the aperture alone Goniobasis is liable to be con-

fused with Ambloxus, an error already fallen into by several writers,

' In describing Goniobasis Lea omitted to designate a type. The contents are

referable to Vii-ginicus, about sixty-five synonyms ; olivula, eleven

synonyms ; plicifcrus, two synonyms, etc. Some synonym of Yirginicus

would be the natural choice, but Lea expressly stated that Virginicus itself

was to be retained in Melania for the time being, hence it cannot be

regarded as a species available to become the type of the present group,

and thus saves the name from falling into the synonymy of A)iibloxHS.

Lea stated further that the genus might be divided into two sections, of

which the first was to include the conical species (i.e. olivula), and the

second the fusiform (i.e. Virginicus and pliciferus). The first species

named is G. osculata, a synonym of olivula, which may be accepted since

it constitutes the nearest approach to Lea's original intentions, regardless

of what later writers have attempted to do with the name. The earlier

Megara of the Adams was apparently intended for this same group, and,

judging by the contents, would be a preferable name. However, it

includes the monotype of the prior genus Plcurocera, and is unavailable.
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while the huihl distinctly reminds oneoi Pleurocera, s.s. Conchologically

the adults of these three form an almost complete transition from
Fleurocera on the one hand to Amhloxus on the other, yet there is

no reason to regard them as anything but generically distinct. To
the systematists, following out the idea embodied in Pelseneer's

classification of the Pelecypoda, this may doubtless seem irrational

;

a simpler arrangement would be to group all the species in Fleurocera

as the oldest generic name. Well and good, but Fleurocera represenls

a stock which has in it the latent possibilities of developing a fusiform

canal, Go7iiobasis a pleurotomariform cleft, while the line of modi-
fication of Ambloxiis is not known, but would doubtless involve some
similar modification of the aperture. In other words, these represent

three closely allied stocks modifying in an analogous but not a homo-
logous manner. The similarities are due to the fact that they have
reached the same stage of specialization. It has been noted in

ITelisoma that a round-whorled stage is succeeded by a sculptured stage

(carinate in that particular instance), and that in turn by a second

round-whorled stage, while in the allied Flanorhis a sculptured stage

(carinate) is succeeded by a round-whorled, that in turn by a second

sculptured stage (dentate), and that by another round-whorled stage.

This alternation of sculptured and round-whorled stages is as

characteristic of Gastropod evolution as the ever-increasing complexity
of the lobing of the Ammonoids or the migration of the umbones to

a terminal position in the Pelecypoda. These sculptured Gastropod

stages invariably form a key to the relationships of species, but the

round-whorled stages may not. In the Helicoid land shells, for

instance, several families so closely resemble one another that it has
only been with the study of the anatomy and embryonic whorls in

recent years that even an approximation of relationships has been

established. Wheii the development of each species is studied

carefully, numerous additional changes must be expected.

Of course, the anatomy should be examined to confirm the separations

into Fleurocera, Ambloxus, and Gotiiobasis. But the fact that the

anatomy is unknown is no excuse for the sort of guesswork that has

pervaded this group.

The genus is not certainly known in the fossil state.

Gyrotoma (GoNioBAsis) oLivuLA (Courad).

Melam'a oliiuht, Conrad, 1834; Jl. cyllndracea, Conrad, 1834;

M. (squalis, Haldeman, 1841 ; 31. impressa, Lea, 1841 ; M. fusi-

formis, Lea, 1841 ; M. crebristriata, Lea, 1841 ; 31. Hayes^iana,

Lea, 1842; 31. Vanuxemiana, Lea, 1842; 31. protea., Lea, 1845;

31. auriculcejormis, Lea, 1845; 31. harpa, Lea, 1845; 31. basalts.

Lea, 1845; 31. arciata, Lea, 1845 ; 31. ccElatura, Conrad, 1849
;

31. oppii(/nata. Lea, 1852 ; 3L clara, Anthony, 1854 ; J/, textilosa,

Anthony, 1854; 31. pupoidea., Anthony, 1854; 3[. crislata,

Anthony, 1854; 31. arnpla, Anthony, 1854; 31. ambuda,

Anthony, 1854; 31. abucida, Anthony, 1860; 31. decorata,

Anthony, 1860 ; 31. grata, Anthony, 1860-^ 3T. lachri/ma, ' Anthony
MS.,' Kceve, 1861; 3[. varians", Lea, 1861; 31. blanda, Lea,
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1861; M. purpurea, Lea, 1861; M. punicea, Lea, 1861;

31. quadricitfata, Lea, 1861 ; 3L clausa, Lea, 1861 ; M. fmcinans,

Lea, 1861 ; 31. propria, Lea. 1861 (preocc.) ; 31. ram. Lea, 1861
;

31. fallax, Lea, 1861 ; 31. Coosaensis, Lea, 1861 ; 31. ruhicunda,

Lea, 1861 ; M. propinqua, Lea, 1861 ; 31. solidula. Lea, 1861
;

31. gratiosa, Lea, 1861; 31. capillaris, Lea, 1861; 31. eUiptica,

Lea, 1861 ; 31. midas, Lea, 1861 ; 31. Jmnea, Lea, 1861 ; 31. Ufa,

Lea, 1861 ; 3f. graoilor, Lea, 1861 (preocc.) ; 31. Shelbyensis, Lea,

1861 ; 31. pergrata, Lea, 1861 ; 31. Alahamemin, Lea, 1861
;

31. mihia, Lea, 1861; 31. crepera. Lea, 1861; 31. Shoivaltherii,

Lea, 1861 ; 31. ceqiia. Lea, 1861 ; 31. Uartmaniana, Lea, 1861 ;

31. luteola, Lea, 1861 ; 31. straminea, Lea, 1861 ; Goniohasis

flavescens, Lea, 1862; G.granata, Lea, 1862; G. Stewardsoniana,

"Lea, 1862; G. Trt/oniaim, Lea, 1862; G. negata, Lea, 1862;

G. falalis, Lea, 1862 ; G. Prairiensis, Lea, 1862 ; G.flava, Lea,

1862; G^. tenehroviUata, Lea, 1862; (?. Bridgesiana, Jjea, 1862;

6^. Gerhardtii, Lea, 1862; (z. infusca, Lea, 1862; 6r. osculata,

Lea, 1862; G. gtbberosa, Lea, 1862; (?. Hartmanii, Lea, 1862;

G.pudica, Lea, 1863; (r. eUipsoidcs, Lea, 1863; (?. /<?jpyrf«. Lea,

1863; (t. qiiadricincta, Lea, 1864; Etiryccdon Leaii, Tryon,

Lea, 1866; (r. Zm/', Tryoo, 1873; G^. ' inosculafa, Lea',

Tryon, 1873.

Shell of moderate size, conical, whorls sub-inflated, aperture

narrowly elliptical; habitat streams.

Coosa and adjacent streams flowing into the Gulf of Mexico

;

American Province.

Gi'ROTOMA (Goniohasis) ljeta (Jay).

3LIania Iceta, Jay. 1839; 31. inflata, Haldeman, 1841; 31. robusta,

Lea, 1841; M. oralis, Lea, 1842; 31. gravida, Anthony, 1860

31. Germana, Anthony, 1860; 31. grisea, Aiitliony, 1860

. 3L tmiiolata, Anthony, 1860; 31. ' Buddii, Lea', Eeeve, 1860

3f. obesa, ' Anthony MS.,' lleeve, 1861 ; 3f. orhicula, Lea, 1861

31. cojnosa, Lea, 1861 ; 3i. virgulata, Lea, 1861 ; 31. ctiUa, Lea

1861; 31. glmdaria, Lea, 1861; 31. variata, Lea, 1861

31. sauvifi, Lea, 1861 ; 31. hellida. Lea, 1861 ; 31. calenoides,

Lea, 1861 ; 31. Lewisii, Lea, 1861.

Sliell of moderate size, broadly conical, whorls not inflated, aperture

broadly elliptical; habitat streams.

Coosa and adjacent streams flowing into the Gulf of Mexico, east

to Florida ; American Province.

Gyeotoma olivula excisa (Lea).

3lelai)ia [Scliizosioma) excisa, Lea, 1842 ;
Schizostoma curium, :^^ighels,

1844; S. ci/lindraceum, Mighels, 1844; S. laciniatum. Lea,

1845; Gyrotoma ovoidea, Shuttleworth, 1845; G. carinifera,

Anthony, 1860 ; G. ampla, Anthony, 1860 ; G. biilbom, Anthony,

1860; G. ovalis, Anthouv, 1860; 3feJatoma spherica, ' Anth.

MS.,' lleeve, 1860; 3f. 'nncnla, 'Anth. MS.,' Reeve, 1860;

31. eUiptica, 'Anth. MS.,' lleeve, 1860; 3f. ' Alabamensis, Lea',
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Reeve, 1860 ; S. ShowaUherii, Lea, 1860 ; S. castaneum, Lea,

1860 ; S. pumilum, Lea, 1860 ; S. globosum, Lea, 1860 ; S. glam,
Lea, 1860.

Shell as in olivula. but tlie outer lip sinuate and tei-minating above

in a rather broad deep sutural pleurotomariform cleft, body-whorl
sub-suturally nodose ; olivula stiv^e passed during adolescence; habitat^

streams.

Coosa River, Alabama ; American Province.

GyEOTOMA LiEXA INCISA (Lea).

Melania {Schizostoma) incisa, Lea, 1842; Schizostoma pagoda, Lea,

1845; S. Babglo7iictwi, Lea, 1845; S. fu)iicula(um, Lea, 1845;
S. JBuddii, Lea, 1845; S. constrictum, Lea, 1845; Gyrotoma
pyramidata, Shuttleworth, 1845 ; <S. Wetumpkaeiise, Lea, 1860

;

S. Alahamense, Lea, 1860 ; S. Ilartmanii, Lea, 1860 ; S. glandula,

Lea, 1860; S. virms, Lea, 1860; G. qnadrata, Anthony, 1860 ;;i

G. rohusta, Antliony, 1860 ; G. salehrosa, Anthony, 1860
; ;|

G. recta, Anthony, 1860; G. demissa, Anthony, 1860; Melatoma i

ornata, 'Anth. MS.,' lleeve, 1860; M. Antlionyi, Reeve, 1860;
S. Spillmanii, Lea, 1861 ; S. ShowaUherii, Lea, 1864 (preocc.)

;

S. Shoivaltherianum, Tryon, 1873.

Shell similar to Iceta, but the outer lip somewhat sinuate and
terminating above in a very deep narrow pleurotomariform cleft,

whorls sub-nodose below the suture ; Iceta stage passed during

adolescence ; habitat streams.

Coosa River, Alabama ; American Province.

Like the preceding a well-marked northern or western race.

Unrecognized: Melania {Goniohasis) Furuhjelmi, Mayer, 1869.

Miocene (?) of Alaska.

Family MELANOPSID^, H. & A. Adams, 1854.

Genus Pachychiltjs, Lea.

Pachychilus, Lea, 1850 {P. Camingii, Lea); Pachycheilm, H. & A.

Adams, 1854 (emended form).

Type, Pachychilm Cumingii, Lea.

Three Melanoids from the sub-tropical Eocene and Miocene deposits,

evidently allied to one another, but not grouping closely with any of

the known genera of Pleuroceridte, may be tentatively placed in this

Mexican group. Their true generic position remains to be established.

Pachychilus Tayloui (Gabb).

Melania Taylor i, Gabb, 1866; 3Ielania {Goiiioha.iis?) scnlptis, Meek,
1870, not of Lea, 1852 ; M. {G.?) subsculptis, Meek, 1870.

Shell of moderate size, slender-conical, whorls appressed and

rather long, sutures somewhat impressed, periphery rounded, aperture

elliptical, outer lip slightly sinuate ; habitat apparently lacustrine,

at least in part.

Eocene : Payette Lake beds, Idaho and Oregon ; Truckee Lake
beds, Nevada.
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i Pachtchilus Lawsoni, n.sp. PI. VIII, Fig. 23.

f Shell slender-conic, spire attenuate and regularly tapering, whorls

very long and appressed, without a distinct periphery, normally
' smooth, but sculptured forms with several ridges of even magnitude

crossed by plications, aperture but slightly sinuate and produced

below; habitat apparently lacustrine, at least in part.

Length 27, breadth 10, altitude of body-whorl 12 mm.
Miocene : Contra Costa Lake beds, California.

i Berkeley Hills, California; near Bald Peak (types) (H. Hannibal)
;

same locality (D. A. C. Lawson, Dr. J. C. Merriam, et al.); Grizzley

: Peak (Dr. A. C. Lawson, Dr. J. C. Merriam, et al.) ; north flank of

I Kuin Peak (Dr. J. C. Merriam, et al.).

< Named after Dr. A. C. Lawson, of the University of California.

Pachtchilus Drakei, Arnold & Hannibal, n.sp. PI. VIII, Tig. 26.

Shell large, averaging about 45 mm. in altitude, elevated-conical,

whorls long and slightly convex, sutures impressed, periphery

rounded, aperture ellijDtical, outer lip sinuate; habitat apparently

lacustrine, at least in part.

Altitude 45, breadth 14, altitude of body- whorl 12 mm.
Eocene : Tejon formation (local freshwater beds), Washington.

Little Falls, Washington ; Bluffs along Olequa Creek at bend
below town (H. Hannibal).

Only a single specimen, evidently syntonically deformed, is at

hand. The sculpturing consists of about twelve rugose plications

crossed by an equal number of spirals.

Named after Dr. IS". F. Drake, of the Department of Geology,

Stanford University.

Superfamily RISSOIDE^ (H. & A. Adams), 1854.

Aside from the marine RissoidiB, Kissoinidse, Skeneidte, and

Hydrobiidae, and the terrestrial Pomatiopsidae, the Eissoids include

two aquatic families—the Amnicolidse, Tryon, 1862 (-f-Fluminicolinaj,

Clessin, 1880, Lithoglyphinse, Tryon, 1883, and Paludestriuida;,

Newtoil, 1891), and Bulimidse, nom. nov.^ (Bythiniinae, Tryon, 1863).

^ Type genus Btilinms, Scopoli (Bithynia, Leaeh, Bijthinia and BWiinia of

authors). The name has not come into general use, but as may be seen

from the following is necessarily applicable.

1757. Adanson, Histoire NatureUe du Senegal, Coquillages, p. 5, pi. i,

described and figured " Le Bulin, Bulinus " , from the fresh waters of

Africa. This is one of the physiform Planorbidfe.

1777. Scopoli, Introductio ad Historiam Natiiralium, p. 392, proposed
' Btiliiiius, Adanson' for the four aquatic and amphibious species of the

Linnsean Helix, viz. H. putris (Succinea initris), H. fragilis {Lymnaa
stagnalis), H. stagnalis {Lymncea stagnalis), and H. tentaciila (Bythinia

tentacula). The diagnosis is not that of Adanson's Bulinus, which is not

mentioned. No reference is given to where Adanson may have used

Bnliimis.

1781. Miiller in De7- Naturforscher, pp. 1-20, described the anatomy of
" der Perlen-Blasen " (Physa fontinalis), and revived Adanson's Bulinus,

ostensibly for the physiform section of his genus Planorbis of the preceding

VOL. X.—OCTOBER, 1912. 13
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Various authors have disafjreed in regard to the limits of the

Amnicolidae ; on the one hand it has been extended to include all the^

not strictly marine llissoid genera, while on the otlier it has been sub-

divided on the most superficial characters. Doubtless when I'estricted

to embrace only the freshwater Rissoideoe with horny sub-spiral

opercula, it is a rather over-comprehensive group, but the anatomical

studies necessary to segregate the genera into families and sub-families

would require time all out of proportion to tlie results to be gained

in the present discussion.

Family AMNICOLID^., Tryon, 1862.

Shell small or minute, sub-solid, varying from globose to attenuate,

imperforate or umbilicate, whorls more or less inflated, sutures

impressed, aperture ovate and somewhat retracted below; animal
oviparous, rostrum short and broad, tentacles cylindrical, blunt or

tapering, foot short and broad, auriculated in front, rounded behind,

and more or less constticteil in the middle, operculum corneous and
paucispiral, with a sub-central nucleus ; habitat lacustrine and
fluviatile.

Six more or less localized genera, Amnicola, Paludestrina, Flmnini-

cvla, Pyrgulopsis, Cincinnatia, and Brannerillus, occur in the present

year. Aclanson's species is included and given a binomial name. His
group contains : (1) Bulinus perla {Plnnorbis bulla, MiilL, Bulla fonti-

nalis, Ij.) = Physa fontinalis; (2) B. turritus {Planorbis hirritus, Miill.,

Bulla hyptiorum, L.) = Phijsa hypnoriim; (3) B. gelatinus {Planorbis
gelatinus, Miill.) = ? Pliysa fontinalis

; (4) B. Scnegalensis (Le Bulin,

Bulintts, Adanson).
1786. Scopoli, DelicicB Flora', ct Fauna; Insubrica>., i, p. 67, used Bulivius

for a South American land shell belonging to Bonis, Albers, 1850.

From these data we may draw the following conclusions.

Bulinus, Adanson, is not binomial and pre-Linntean, hence can only be

cited historically.

Bulimus, Scopoli, 1777, may be based on Bulinus, Adanson, 1757, or it

may be based on some manuscript Bulimus of Adanson. No clue is given

to where Adanson may have used the name, therefore there is no way of

determining. If Bulimus, Adanson, was a manuscript name, it would
have to be cited as of Scopoli, however, as its first use in print. If

Bulimus is derived from Bulinus, Scopoli's attribution of the genus to

Adanson explains the derivation of the word, but the fact that he altered

the spelling and used the name for a group, in which Adanson's species

was not included, places it on a distinct nomenclatural basis, hence it

must be cited as of Scopoli in any event. Helix tentacula, L., has been

named by Dall as a type by elimination, thus giving it priority over

Bithynia, Leach, 1818.

Bulinus, Miiller, is Bulinus, Adanson, adopted into binomial nomen-
clature. Adanson's species must go with it, in any event, since it is the

type by autonomy and subsequent elimination.

Bulimus, Scopoli, 1786, makes it impossible to question Bulimus, 1777,

as a lapsus for Bulinus. Its use for a land shell does not concern the

applicability of the name for the species previously included. Scopoli may
have thought his species was aquatic.

The similarity in orthography is undesirable, but does not affect the use

of the names.
One species, Bulimus tentaculus, L., occurs as an introduced form in

the drainage of the Great Lakes and adjacent waters of North America.
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district. The shell characters oUer only partial satisfaction in their

discrimination. ,
, ,, ..

Genus Amnicola, Goukl & Haldenian. ""^

r<ihi(//na (sp.), Say, 1819 (P. limosa, Say) ; Amnicola, Gould and

Haldenian, in Haldenian, 1840, no species cited; in Gould, 1841

{P. porata, Say {= P- limosa, Sav), first species, cited by
H. & A. Adams, 1854).

Type, Paludina limosa, Saj'.

Shell of moderate size, averaging 4 mm. in altitude, conic-globose,

sub-perforate, epidermis pale horn-coloured, whorls inflated, sutures

impressed, spire regularly elevated, apex small and obtuse, aperture

ovate, peritreme continuous ; habitat quiet streams, lakes, and springs.

Amnicola limosa (Say).

Paludina limosa, Say, 1817; P. porata, Say, 1821; A. parva,

Lea, 1841.

Shell large for genus, globose-conic, sutures impressed, spire

elevated ; habitat quiet streams and lakes.

Boreal portions of American Province. Utah System.

Quaternary : Loess of eastern States ; Bonneville Lake beds, Utah.

Amnicola micrococcds, Pilsbry.

Amnicola micrococcus, Pilsbry, in Stearns, 1902.

Shell minute, globose-conic, spire somewhat elevated, sutures barely

impressed; habitat springs.

Mojave System.

Unrecognized: Amnicola ahavia, Mayer, 1869. Miocene (?) of

Alaska.

Genus Paludestrina, d'Orbigny.

Bidimiis (sp.), Poiret, 1801 {B. viridis, Poir.) ; Turbo (sp.). Vail,

1801 {T. griseus. Vail = P. viridis, Poir.); Cyclostoma (sp.),

Draparnaud, 1801 (C vitreum, Drap.); Hydrohia (sp.), Hart-

mann, 1821 (C vitreum, Drap.); Paludina (sp.), Hartmann,

1821 {B. viridis, Poir.) ; Leachia, Eisso, 1826 ( C. vitrea, Drap.),

not Leachia, Lesueur, 1821; Paludestrina, d'Orbigny, 1840

{Paludina acuta, Desh.) ; Amnicola (sp.), Haldenian, 1844

{A. attenuala, Hald. = Paludina JVickliniafia, Lea) ;
Bithinia

(sp.), Dupuy, 1849 {B. viridis, Poir.) ; Bythinella, Moquin-

Tandon, 1851 {B. viridis, Poir.); Melania (sp.), Conrad, 1855

(if. exigna, Conr. = A. protea, Gld.) ; Heleohia, Stimpson, 1865

{Paludestrina cuhninea, d'Orb.), preocc. ; Tryonia, Stimpson, 1865

{T. clathrata, ^t\m^. = A. protea, Gld.); Stimpsonia, Clessin,

1878 {Paludina Nickliniatia, Lea).

Type, Paludina acuta, Deshayes.

Shell small or minute, averaging 4 mm. in altitude, elongate-conic

or attenuate, sub-perforate, whorls inflated, epidermis pale horn-

coloured, spire regularly elevated, apex small and obtuse, aperture

ovate, peritreme incomplete ; habitat lakes, streams, and springs.

The writer entertains doubts that the American species are true
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Paludestrinas. If not, Tryonia would become available for their

reception. Of all the aquatic operculates this group is doubtless one
of the most iu need of severe critical revision.

Paludestkina pkotea (Gould).

Ammcola protea, Gould, 1855 (syntonic form) ; Ilelania exigua,

Conrad, 1855 (syntonic form) ; Hi/drohia Seemani, Frauenfeld,

1863; Tryonia clathrata, fStimpson, 1865 (syntonic form);
liythinella Heniphilli, Pilsbry, 1890; P. Stokesi, Arnold, 1903.

Sliell usually of rather large size but variable in this respect,

attenuate-conic, sub-perforate, sutures moderately impressed ; habitat

lakes and springs.

Mexican Province. Utah, Nevada, Columbia, Mojave, and Arizona
Systems. Probably present in Klamath, Coast Range, Los Angeles,
and Colorado Systems.

Quaternary : Le Conte Lake beds and San Pedro formation
(specimens washed into marine terraces), California; Summer Lake
beds, Oregon.

Pliocene : Kettleman Lake beds, California.

Palddestrina i.onginqoa (Gould).

Amnicola longinqua, Gould, 1855 ; Pomatiopsis intermedia, Tryon,
1865 ; Bythinella ' Binneyi, Tryon ', J. G. Cooper, 1888, in ])art

;

P. Stearnsiana, Pilsbry, 1899; P. imitator, Pilsbry, 1899;
P. ciirta, Arnold, 1903; P. Andersoni, Arnold, 1910.

Shell small or of moderate size, elevated-conic, sub-perforate, sutures

well impressed ; habitat lakes, mountain streams, and springs,

generally in organic mud with Corneocyclas.

Utah, Nevada, Columbia (locally), Coast llange, Mojave, Los
Angeles, Arizona, and Colorado Systems.

Quaternary: Le Conte Lake beds, calcareous spring deposits of Santa
Cruz Mountains, and San Pedro formation (specimens washed into

marine terraces), California ; Lahontan Lake beds, Nevada ; Eonneville

Lake beds, Utah. Pliocene : Santa Clara, Cache, and Ivettlenum

Lake beds, California.

Genus Fldminicola, Stimpson.

Paludina (sp.). Lea, 1838 (P. virens, Lea) ; Amnicola (sp.), Baird,

1863 (^A. Hindsii, Baird = P. vireiis, Lea) ; Fltiminicola, Stimpson,

1865 (P. Nuttalliana, Lea = P. virens, Lea).

Type, Paludina virens, Lea.

Siib-geuus Heathilla, n. sub-gen.

Anculosa (sp.), Haldeman, 1841 {A.fusca, Hald.).

Type, Paludina seminalis, Hinds.

Named in honour of Dr. Harold Heath, under whose guidance

a portion of the anatomical studies involved in these pages were made.
Sub-genus Fliiminicola, s.s. Shell of moderate size, averaging

5 mm. in altitude, elevated-conic, spire decidedly elevated, early

volutions slender but expanding rapidly before maturity is reached,

whorls inflated, sloping downward and outward, sutures impressed

;

habitat streams and springs.
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Sub-genus Heathilla. Shell similar to preceding but moi-e nearly-

globose, sub-perforate, the spire but little elevated, early adolescent

whorls slender, but the later ones expanding more rapidly than in

Flnminicola., s.s., sutures shallow, Fluminicola stage carried back to

mid-adolescence ; habitat similar.

The bulk of the Fluminicolas belong to Heathilla, which may be

readily distinguished by its globose form. Judging by the localized

distribution of the representatives of this genus, additional species

may be expected when tlie Great Basin and adjacent desert regions

are explored more fully.

Fluminicola viuens (Lea).

Ptdndina virens, Lea, 1838; P. nucha. Lea, 1838; P. Nuttalliana^

Lea, 1838; Amnicola Hindsii, Baird, 1863.

Shell large, elevated-conic, imperforate, epidermis dark green or

tawnv, spire elevated, sutures well impressed ; habitat streams and

springs.

Columbia and Eraser (locally) Systems.

Fluminicola !^[oDOCI, n.sp. PI. VIII, Fig. 30.

Shell small, elevated-conic, imperforate, epidermis green-brown,

spire decidedly elevated, sutures deeplj' impressed ; habitat springs.

Altitude (estimated) 5-0, breadth 3-2, altitude of aperture 2-6 mm.
Nevada System (locally).

California : Fletcher's spring, south end of Goose Lake (type)

;

Fritter's spring, head of Willow Creek, Honey Lake basin ; Troxel's

spring. Eagle Lake (H. Hannibal).

In the new edition of West Coast Shells this distinct little

Fluminicola was figured as Anmicola viicrococcus, to which it bears

some resemblance, though that llissoid is even more minute and sub-

perforate. F. Modoci appeal's to be confined to the lava beds of North-

Eastern California and the adjacent portions of Oregon and Nevada,

once the home of the Modoc Indians, who, led by the intrepid Captain

Jack, for a number of years successfully resisted the settlement of the

country by the whites.

Fluminicola (Heathilla) fusca (Haldeman).

Anculosa fnsca, Haldeman, 1841; Anmicola Hurhiniformis, Tryon ',

J. G. Cooper, 1871, pars.

Shell large, nearly globose, sub-perforate, epidermis dark silvery-

brown, spire somewhat elevated, sutures impressed, whorls deep
;

habitat streams.

Utah System.
Quaternary: Bonneville Lake beds, IJtah.

Fluminicola (Heathilla) seminalis (Hinds).

Paludina seminalis, Hinds, 1842; P. ' nudea, Lea', Hinds, 1844;

F. ' Nuttalliana, Lea', Binney, 1865,jw«rs; Amnicola tiirbini-

formis, Trvon, 1865; F. 'fnsca, Haldeman', Call, \SS4, pars;

A. Dalli, Call, 1884.
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Sliell larpje, globose, sub-perforate, epiilerniis green-brown, spire

but little elevated, sutures not appreciably impressed, wliorls deep;
habitat streams and springs.

Klamath and Nevada Systems.

Varies much in size ; specimens from springs are prevailingly

dwarfed.

Fluminicola (Heatuilla) MERUiAMr, Pilsbry & Beecher.

F. Merriami, Pilsbry & Boeclier, 1892.

Shell small, giobose-turbinate, perforate, epidermis horu-coloured,

sutures somewhat impressed, whorls ratlier deep; habitat springs.

Mojave System.

Fldminicola (Heathilla) eryturopoma, Pilsbry.

F. fnsca, var. minor, Stearns, 1893 (nude name, not used in a strictly

varietal sense) ; F. enjthropoma, Pilsbry, 1899.

Shell small, giobose-turbinate, sub-perforate, epidermis silvery

corneous, sutures somewhat impressed, wliorls fairly deep, operculum
with slowly increasing volutions and sub-central nucleus; habitat

springs.

Mojave System.

Fluminicola (Heathilla) Columbiana, Pilsbry.

F. Columbiana, 'Hemphill MS.,' Pilsbry, 1899.

Shell of moderate size, sub-globose, barely perforate, epidermis

dark purplish-black, spire moderately elevated, sutures well impressed,

whorls not deep ; habitat streams.

Columbia System (locally). j
Fluminicola (Heathilla) minutissima, Pilsbry. ^

F. minutissima, Pilsbry, 1907.

Shell minute, broadly obli(][uely globose, perforate, epidermis olive-

yellow, sutures impressed, whorls strongly inflated but not deep
;

habitat streams.

Columbia System (locally).

Genus Pyrgulopsis, Call & Pilsbry.

Pyrgula (sp.), Wolf, 1869 (P. scalar iformis, Wolf); Pyrgulojjsis,

Call & Pilsbry, 1886 {Pijri/ula Nevadensis, Stearns).

Type, Pyrgula Nevadensis, Stearns.

Shell varying from small to large size, averaging 5 mm. in altitudi%

turreted-conic, imperforate or sub-umbilicate, epidermis pale horn-

coloured, whorls somewhat inflated, rounded in adolescent stage,

rounded, coronate, or peripherally carinate in adult, the carina

frequently becoming obsolete in senile condition, sutures more or less

impressed in rounded stages, apex usuallj- small and obtuse, aperture

ovate, peritreme continuous ; habitat chiefly confined to lakes.

Pyrgulopsis is an interesting group on account of the pronounced
shortening up of the sculptured stage; specimens in each species

frequently pass directly from the juvenile to the senile round- whorled
stage with but a barely appreciable development of the carina, and
in no instance does it occupy a considerable period.
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P. Nevadensis is the only living representative of the genus west
of the Rocky Mountains. To this must be added, however, several

additional forms particularly from the Pliocene lake deposits of

California. Other undescribed Amnicolids from the extensive

lacustrine beds of this period on the coast are probably conseneric,

but the writer prefers to delay their description until the sculptured

forms are discovered and their generic position positively established.

The Pyrgulopses are characteristically localized in distribution, and
the fossil forms were apparently rather short-lived, hence become
valuable in horizon determination.

Pyrgulopsis antiqua (Gabb).

Lithasia antiqua, Gabb, 1866.

Shell large, sub-globose, spire elevated, whorls rounded and smooth,
sutures somewliat impressed, aperture ovate, outer lip slightly sinuate,

peritreme incomplete ; habitat apparently lacustrine.

Eocene : Payette Lake beds, Idaho and Oregon.

The writer has seen specimens of this species, but has not had the

opportunity to study the early whorls. While the large size and
globose form suggest Anculosa somewhat, there is scarcely any
likelihood that it belongs to that family. Its affinities are rather

with the present group, though it is by no means certain that it is

really congeneric with P. Nevadensis. The proper disposition of

fossil Amiiicolidge into their respective genera is fre(iuently rather

embarrassing owing to the absence of well-marked shell characters.

Pyrgulopsis Nevadensis (Steai'ns).

Pyrgula Nevadensis, Stearns, 1883.

Shell of moderate size, slender- conic, imperforate, spire decidedly

elevated, sutures well impressed ; habitat lakes.

Nevada System (locally).

Quaternary : Lahontan Lake beds, Nevada.
The prevailing form is peripherally carinate.

Pyrg0lopsis Yatesiana (J. G. Cooper).

Anmicola Yatesiana, J. G. Cooper, 1894.

Shell rather large, pupiforra-globose, umbilicate, spire somewhat
elevated, sutures not deeply impressed ; habitat, apparently a lake

species.

Pliocene : Santa Clara Lake beds, California.

The prevailing form is the rounded one, but peripherally carinate

individuals are not rare at certain localities.

Pyrgulopsis Williamsi, n.sp. PL VIII, Fig. 29.

Amnicola ' turhiniformis, Tryon ', J. G. Cooper, 1894.

Shell of very large size, broadlv conic-globose, sub-jierforate, spire

somewhat elevated, sutures more or less impressed ; habitat, apparently

a lake species.



190 PROCEEDINGS OF THE MALACOLOGICAL SOCIETY.

Type (a coronate iudividual) : altitude 80, breadth 7, altitude of

body-whorl 6 mm. Co-type (a peripherally cnrinate individual):

altitude 7, breadth 6"3 ram. Co-type (a I'oiinded individual) : altitude

8*7, breadth 7 mm.
Pliocene : Kettlemau Lake beds, California.

Hills borderinjj Tulare Yalley on west, California; Martin and
Dudley's oil-well, south-east quarter of section 32, township 26
south, range 21 east, Lost Hills (types) (W. Williams); east of

Dudley-Leraoor road, south-west quarter of section 17, township 23
south, range 19 east, east border of Kettlenian Hills (Ferguson);
opposite Tulare Lake, west border of Kettleman Hills (W. L. Watts),

fide Watts; well at depth of 1,058 feet, Lambertson's ranch near
"Tulare Lake (W. L. Watts), /^^ Watts.

P. Williamsi is tlie largest and most compact Pjirgidopsis yet

described, though Yatesiana approaches it somewhat. The prevalent

type in the Kettlemans appears to be the rounded form, and upon
this it seems almost certain that Cooper founded his record of Amnicola
turhiniformis [Fluminicola semvialis). This is the onlv species in these

deposits which resembles a Fluminicola particularly, but, owing to

the destruction in the San Francisco fire of the material on M'hich

Cooper based his report, which was among the California Academy
collections, there has been no opportunity of verifying such a

supposition. In the Lost Hills no exposures of these lake beds are

known, but through the courtesy of Mr. W.Williams, chief geologist

of the Associated Oil Company, the writer is indebted for some
interesting material derived from an oil-well at a considerable depth.

In this set, rounded, peripherally carinate, and coronate individuals

are present, the latter prevailing. From one of these the type has

been selected.

Genus CiNCiNNATiA, Pilsbry.

Paludina (sp.), Anthony, 1840 {P. Cincinnatie7isis, Anth.); Amnicola
(sp.), Anthony, 1843 (P. Cinchinatiensis, Anth.); Cincinnatia,

Pilsbry, 1891 {P. Cincinnatiensis, Anth.).

Type, Paludina Cincinnatiensis^ Anthony.
Shell of moderate size, averaging 5 mm. in altitude, elevated

conic-globose, epidermis horn-coloured, whorls strongly inflated and
umbilicate, sutures deep, spire elevated and sub-pupiform, apex bluntly

obtuse, aperture sub-circular, peritreme complete; habitat lakes and
sluggish streams.

The genus contains, so far as known, two species, C. Cincinnatiensis.

which should not be confused with ' Cyclostoma'' Cincinnatiensis, \^q;\,

a P omaliopsis, and C. Binncyayia, nora. nov.'

' I'aludina obtusa, Lea, 1841, not of Trosehel, 1837. This has passed in the

hterature as Paludina emarginata, Kiister. Whether or not Kiister had
this shell before him is of no consequence ; he identifies his species

with Lymncpus emarginatus, Say ; hence the name is entirely inadmissible

in this connexion. Lea's name is a homonym, therefore C. Bmneyaiia
may be substituted.
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The two are almost wholely peculiar to the American Province,

C. Cinciniiatiensis alone extending west as far as tlie Great Basin.

CiNCiNNATiA CiNCiNNATiENSis (Anthony).

Faludina Cincinnatiensis, Anthony, 1840.

Shell large and ventricose, spire elevated-conic ; habitat lakes and
sluggish streams.

American Province. Utah System.

Quaternary : Loess of eastern States ; Bonneville Lake beds, Utah.

Genus Bkanneeillus, n.gen.

Type, Brannerillus physispira, n.sp.

Shell of rather small size, averaging 2-5 ram. in altitude, conic-

globose, whorls rounded or peripherally carinate, giving the shell

the appearance of an Ast7-(ea, umbilicate, sutures impressed, spire

elevated, but the apex conspicuously depressed below the plane of

the succeeding whorl, aperture nearly circular in rounded foi'ms,

peritreme complete; habitat apparently lacustrine.

The present group is known to the writer only from a single fossil

species, biit the peculiar planorbiform apex immediately distinguishes

it from the other Nearctic genera of Amnicolidae, Cincinnatia

approacliing it most closely. In the development of a peripheral

keel in some instances, it resembles Pijrgidopsis, but tlie outline is

proportionately much narrower, and the apex merely obtuse in that

genus.

Xamed after Dr. J. C. Branner, of the Department of Geology at

Stanford University.

Brannekilltjs physispira, n.sp. PI. VITI, Fig. 28.

? Valvata ' virens, Tryon ', J. G. Cooper, 1894 (juvenile).

Shell as in genus.

Altitude 2-5, breadth 3-3, altitude of aperture 1*7 mm.
Pliocene : Kettleman Lake beds, California.

Kettleman Hills near Coalinga, California; marl 'reefs' near
mouth of gulch south of Medallion One Canon, east flank of

Kettleman Hills (tvpes) (H. Hannibal); marl 'reefs' at head of

gulch north of Huron — Big Tar Caiion road, near Lakeview oil-well,

north flank of Kettleman Hills (Dr. J. C. Merriam) (H. Hannibal).

Section 28, township 30 south, range 22 east. Telephone Hills,

near McKittrick, California (H. B. Moran).
The present species, an extremely abundant one at tlie type

locality, Avliere it locally composes to a considerable degree the
mail 'reefs' (made up chiefly of Paludestrina lotiginqiia) that form
so prominent an element of the topography of the east flank of the

Kettleman Hills, is prevailingly carinate at this point. Elsewhere the

rounded form is the more common one. The large planorboid nucleus

in young specimens may have been the basis of Cooper's record of

Valrata, which lias not been verified from these beds. The two have
considerable superficial resemblance.
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Superfamily YIVIPAIIOIDE^ (Gray), 1857.

The Viviparoids, as at present understood, constitute two families

—the Viviparidfe, a group common to both the old and new worlds,

and the Lioplacidae, at present confined to the American Province, but '

formerly ranging as far west as California. Several bizarre African

genera customarily referred to the former group may be separable

into another division upon more careful study.

Family YIVIPARID^, Gray, 1857.

Shell large, averaging 25 ram. in altitude, conic-turbinate, sub-

perforate or perforate, covered with a greenish, yellowish, or brownish

epidermis, whorls inflated, aperture roundly ovate, and slightly

retracted below, but not sinuate; animal large and viviparous,

operculum annular, with a thickened margin and nuclear area,

rostrum simple and pronounced, foot quadrate and not greatly

produced in front of head, tentacles short and stout, the right clavate

in male, branchial laminae numerous, narrow or sub-linear, and
diverging at tips to form several rows, cervical lappets large and

forming trough-like ducts ; habitat lakes, marshes, and quiet streams.

The Viviparidse common to AVesteru Europe and North America
belong exclusively to Viviparus or its sub-genus Callina. No member
of this genus occurs in the living state within the present district,

although, like the succeeding family, fossil forms indicate a greater

western extension during early Tertiary times. Two Viviparas

introduced by the Oriental labourers from Japan as an article of

food are, however, an established element of the fauna of the middle

California lowlands.^ While commonly classed in Paludina, Vivipara,

or Viviparus as it is variously called, an examination of the early

whorls will readily shSw that they are not congeneric with Viviparus

tiviparus (L.). Several years ago, in describing Vivipara Ilenzadensis

from India, Pilsbry- commented on certain characters which
peculiarized the operculum (these appear to the writer to be common
to the entire family), and proposed the sub-genus Idiopoma to

embrace cei'tain species from South-Eastern Asia, of which, however,

this is the only one mentioned. The species is unknown to the writer,

but, judging by the figure and description, doubtless groups with

Bengalensis, Lam., quadrata, Gray, and Japonica, v. Martens. The
writer would therefore extend the name to embrace the entire genus.

For the section represented by malleata^ Reeve, and Chineiisis, Gray,

in which the adolescent carina is lost early, and the shell becomes

decidedly globose in the adult condition, thus superficially recalling

Callina, the name Cipangopaludina is proposed.

Genus Vivipaeus, Montfort.

Helix (sp.), Linne, 1758 (iZ". vivipara, L.) ;
' Cochlea vivipara

fasciata'' (not binomial), Geofi^roy, 1767; Martini's Tiansl., 1767

;

Nerita (sp.), ^liiller, 1774 [N. fasciata, Miill. = H. vivipara, L.)

;

' Hannibal, Naidihcs, xxv, p. 31, 1911.
2 Proe. Philad. Acad. Sci., 1901, p. 188.
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7)?<//»H<s (sp.), Poiret, 1801 {II. vivipara, L.) ; Cyclostoma (sp.),

Draparuaud, 1801 ( C. achatmum, Drap. = /^. vivipara, L.)

;

Natica (sp.). renissac {H. vivipara, L.); Vivipanis, Montfort,

1810 {V. Jluviatonim, Mont. = ^. vivipara, L.); Vivipara,

J. Sowerby, 1813 (emended form) ; Viviparella, llaliiiesque, 1815
(emended form); Pahulina, Lamarck, 1816 {II. vivipara, L.)

;

Tulotoma, Haldeman, 1840 (nude name); in Binney, 1865
{Paludina mag)iifica, Conr. = P. suhpurjmrea, Say, syntonic form).

Type, Helix vivipara, Linne.

Sub-genus Callina, n. sub-gen.

Cochlea (sp.), Da Costa, 1778 {Nerita vivipara, Miill., no7i Linne
= Cyclostoma contectuiii. Millet).

Type, Pahicliiia intertexta, Saj'.

jN^amed after Professor Robert Ells\Yorth Call, well known for bis

studies in this group.

Sub-genus Callina. Shell large, averaging 30 mm. in altitude,

conic-turbinate, perforate, whorls inflated and rounded throughout

development, sutures somewhat impressed, aperture rounded-ovate

and slightly retracted below, outer lip not sinuate; habitat lakes,

marshes, and sluggish streams.

Sub-genus Viviparus, s.s. Shell similar to Callitia but smaller,

averaging 25 mm. in altitude, elevated-conic, imperforate, whorls

oppressed and siib-carinate at the periphery in the adult, sutures not

markedly impressed ; Callina stage carried back to early adolescence
;

habitat lakes, marshes, and sluggish streams.

The uomenclatural vicissitudes of this genus have been discussed

by authors of wider experience than the writer, and sevei'al divergent

opinions have been reached. The best-known name, Paludina,

])ublished in the Encijclopedie Methodiqiie, and often credited to

Eruguiere, 1798, did not appear until the livraison of 1816 as

a latinization of Lamarck's vernacular 'Paliidine', 1812, hence is

])receded hy Viviparus, Vivipara, and Viviparella, all available.

J'iripara is sometimes credited to Martini, who, in a German trans-

lation of Geoifroy's Traite Som. Coq. Paris, indexed ' Cochlea vivipara

fasciata'' as Vivipara fasciata. Geoffrey did not formally accept the

Linntean nomenclature, and, as Martini's work claimed to be nothing

more than a translation, it seems inconsistent to regard this accidental

binomial as having the same status as the properly formed binomials

of Linne, 0. F. Miiller, and other contemporaries, hence Sowerby
must be considered the author. The absurdity of the earliest

available name, Viviparus, needs no comment, but according to the

present ruling of the International Congress there seems no sufficient

excuse to avoid its use.

Viviparus (Callina) Turnkri, n.sp. PI. Till, Fig. 31.

Shell large, similar in a general way to V. contectm of Europe, but

more slender, whorls inflated and not deep, sutures well impressed,

apex small and very obtuse ; habitat apparently lacustrine.

Altitude 32, breadth 26, altitude of body-whoii 20 mm.
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Eocene : Tnickee Lake beds, Nevada.

Silver Peak llaiige, Nevada : Near coal-mine (type) (H. AV. Turner)
;

same locality (S. A. Knapp) ; 1 mile south-east of coal-mine

(H. W. Turner); H miles south-east of coal-mine (H. W. Turner).

All the material of this species examined is rather distorted bv
crushinjr, but the series examined is sufficiently large to determine

the specific characters. Named after Mr. H. W. Turner, formerly of

the United States Geological Survey, who obtained most of the

material while mapping the Silver Peak llange.

ViviPARus Washingtonfanus, Arnold & Hannibal, n.sp.

PI. VIII, Pig. 32.

Shell small, seldom over 20mm. in altitude, similar to V. sub-

piirpureus of the Gulf States, but with a decidedly elevated spire,

but slightly impressed sutures, and more slender nuclear whorls.

Whorls appressed, decidedly sloping, and distinctly sub-carinate at

the peri])hery ; habitat apparently lacustrine.

Altitude 20, breadth 15, altitude of aperture 12 mm.
Eocene : Local freshwater beds in Tejon formation, AVashington.

Little Ealls, Washington : Bluffs along Olequa Creek above shoals

2 miles north of town (type); at slioals Ih miles north of town;
bend a half-mile south of town (H. Hannibal).

Genus Idiopoma (Pilsbry).

Paludina (sp.), Lamarck, 1822 {P. Bengalensis, Lam.); Vivipara

{Idiopoma) (sp.), Pilsbry, 1901 ( F. (/.) Ilenzadensis, Pilsbry),

Type, Vivipara {Idiopoma) Henzadensis^ Pilsbry.

Sub-genus Cipangopaltjdina, n. sub-gen.

Type, Paludina malleata, lleeve.

Sub-genus Idiopoma, s.s. Shell of moderate size, averaging 25 mm.
in altitude, elevated-conic, sub-perforate, whorls appressed and
tapering, peripherally carinate from early development stages, the

carina becoming sub-obsolete on the body-whorl, apex elevated and
prominent, aperture ovate and slightly retracted below ; habitat

lakes, streams, and marshes.

Sub-genuS Cipanf/opaludina. Shell similar to Idiopoma, but conic-

turbinate, perforate, early whorls appressed and peripherally carinate,

later whorls ecarinate, and inflated with impressed sutures, aperture

ovate; Idiopoma stage passed during adolescence ; habitat similar.

Idiopoma Japonica (von Martens).

Paludina Japonica, von Martens, 1860.

Shell large, spire broad and strongly elevated, with a small

prominent apex, sutures but little impressed, whorls deep and
i)i'oadl}- appressed, mai'ked by spiral striae which have a tendency

to be accentuated into carinations in forms from alkali waters,

])eripheral carina very pronounced in young stages, and becoming
sub-obsolete only on the last half-whorl, axis sub-perforate, aperture

liigher than broad ; habitat quiet streams and marshy situations.

Japan : introduced in Coast llange System.
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Idiopoma (Cipangopaludina) malleata (Reeve).

"i Pahidina lata, von Martens, 1860; P. malleata, Reeve, 1863;
P. ^ Japonica, Mart.', Wm. Wood, 1892 ; Vivipara ^ stelmaphora,

Bgt.', Stearns, 1901; V. ^ kcythoides, Benson', Hannibal, 1908.

Shell large and very broad, spire elevated-conic, apex large and
sub-prominent, sutures impressed, whorls inflated and fairly deep,

marked by four revolving lines of punctures, two above, one at,

and one below the periphery, an obtuse carina in early stages which
is entirely lost before the adult condition is reached, axis perforate,

aperture nearly as broad as high ; habitat quiet streams and marshy
situations.

Japan : introduced in Coast Range System.

Family LIOPLACID^, Gill, 1871.

Shell large, averaging 25 mm. in altitude, elevated-conic, covered
with a greenish or brownish epidermis, whorls more or less appressed
and shouldered, aperture sinuate, operculum uniformly thin and
iiorny, annular, but with a sub-spiral nucleus; animal small, foot

large, quadrate, and produced in front of head, rostrum small,

branchial laminse elongate-triangular, of equal size, and arranged in

a straight row, cervical lappets not forming tubular ducts ; habitat

streams, less frequently lakes.

This group, even to late years included in the YiviparidDe, from
which it differs in numerous details, compi'ises two genera, Lioplax
and Campeloma, Rafinesque {-\-Ambloxis, ' Rafinesque,' Binney,
' MelantJto, Bowditch,' Binney). The family appears to be a decadent
one. While fossil species are fairly numerous and indicate a dis-

tribution as far west as California in early Tertiary times, at present

Lioplax contains only the solitary species L. siibcarinata, Say

{ + cyclostomatiformis , Lea), and Campeloma embraces but two, decisa,

Say (-{-coarctata, Lea, rufam, Hald., subsolidiitn, Anthony, Milesi,

Lea, etc.), and crassida, Raf. {-\-ponderosa, Say).

The presence of a sub-spiral nucleus to the operculum in these

genera is interesting from the light it throws on the origin of

concentric operculi in groups derived from sub-spirally operculate

ancestors, the annular later growth appearing as an acquired

character.

Genus Lioplax, Troschel.

Lymncea (sp.). Say, 1817 (Z. stihcarinata, Say); Paludina (sp.). Say,

1819 (Z.. siihcarinata, Say); Helix (sp.), Wood, 1828 {11. decisa,

Wood = L. stibcartnata, Say) ; Lioplax, Troschel, 1857 (Z. sub-

carinata, Say); Haldemania, Tryon, 1862 (Z. subcarinata, Say).

Type, Lymncsa subcarinata, Say.

Shell small, averaging 20 mm. in altitude, attenuate-conic, sub-

perforate, whorls inflated and rounded, more or less shouldered at

periphery, aperture sinuate and retracted below, peristome complete;

habitat lakes and streams.
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LioPLAX Andkrsoniana, 11. sp. V\. VITT, Fig. 33.

Shell of moderate size, similar to A. suhearinata, but more slender,

rcij;nlarly elevated-conic, sub-perforate, whorls not deej), strongly

inriated, and indistinctly shouldered at periphery, aperture slightlv

sinuate ; luibitat apparently lacustrine.

Altitude 21, diameter 11, altitude of aperture 9 mm.
Eocene: local freshwater beds in Tejon formation, California.

Corral Hollow, near Tesla, California; cut along Western Pacific

Railroad, one-quarter of a mile above Carnegie Pottery plant (tvpes)

(H. Hannibal) ; same locality (vStanford TJtiiversity Geological Survey,

])er W. H. Ochsner) ; mouth of long gulch from north, three-quarters

of a mile above Carnegie Pottery plant (Stanford University Geological

Survey, per J. R. Pemberton) (H. Hannibal).

Xamed after Mr. Robert Anderson, of the United States Geological

Survey.

Superfamily VALVATOIDE^ (Gray), 1840.

Family YALYATID^, Gray, 1840.

Shell small or minute, planorbiform or tuibinate, umbilicate,

whorls iiormallj' round, sutures impressed, aperture circular not

oblique, peristome complete, operculum corneus and multispiral;

animal oviparous, muzzle produced, tentacles filiform, branchiae

plumose-pectinate and exposed on right side, foot sub-quadrate and
bilobed in front ; habitat lakes.

The family contains but the one widespread genus, Vahata, of

which a single protean species inhabits North America.

Genus Valvata, Miiller.

Vahata, Miiller, 1774 ( F. cristaf.a, ^liill.); Gyrorlis, Fitzinger,

1833 {V. cristata, Miill.) ; Flanella, Schliiter, 1838 ( T. cristata,

Miill.); Flanorbitina, Betta, 1868 ( F. cridata, Miill.).

Tvpe, Valvata cristata, Miiller.

Sub-genus Teopidina, H. & A. Adams.

Ci/clostoma (sp.), Say, 1819 ( C. tricarinata. Say); Tropidina,

H. & A. Adams, 1854 (C. tricarinata, Say); Cincinna, Morch,
1863 ( V.piscinalis, Miill.); ValvatineUa, Betta, 1868 ( V.piscinalis,

Miill.); lelshia, Bourguignat, 1877 {V. jeIskii, Crosse) ; Jelskia,

Westerlund, 1886 (emended form), not Jelskia, Taczanovich,

1871.

Type, Cjjclostoma tricarinata, Say.

Sub-genus Valvata, s.s. Shell minute, averaging 2 mm. in breadth,

planorbiform, widely umbilicate, sutures moderately impressed;

habitat lakes.

Sub-genus Tropidina. Shell prevailingly larger than Valvata, s.s.,

averaging 4 mm. in breadth, turbinate, narrowly or moderately

umbilicate, sutures deeply impressed ; Valvata stage carried back to

eaily adolescence ; habitat lakes.
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Yalvata (Tkopidina) thicarixata (Say).

Cijdostoma tricarinata, Say, 1819 (syntonic form); V. sincera, Say,

1824; V. humeralis, Say, 1829; V. hicarinata, Lea, 1841
(syntonic form); V, striata, Lewis, 1856, not V. striata, Phil.,

1836; V. virens, Tryon, 1863; V. Leioisi, Currier, 1868;
V. sincera, var. Cftahensis, Call, 1884 (syntonic fortn) ; J', mergella,

"Westerkind, 1885; V. Lewisi, var. helicoidca, Dall, 1905;
V. humeralis Californica, Pilsbry, 1908 ; V. Calli, Hannibal, 1910
(syntonic form) ; V. JFhitei, Hannibal, 1910 (syntonic foinn).

Shell of moderate size for group, turbinate, moderately umbilicate,

whorls small, sutures well impressed; habitat lakes and larger

sluggish streams.

Sporadically throughout the Xearctic Region and Mexican Province.

Quaternary : Loess of eastern States ; Pouneville Lake beds,

Utah; Lahontan Lake beds, Nevada; Owens Lake beds, California;

Summer Lake beds, Oregon; post-Glacial deposits of Vancouver
Island. Pliocene: Santa Clara and Cache Lake beds, California.

The present species is readily susceptible to sj'ntonic influences,

and as a result varies more or less in the elevation of the spire and
breadth of the umbilicus. Extreme forms fre(][uently develop, in

addition, one, two, three, or more spiral keels. Upon such a form the

original tricarinata was based. V. sincera represents the normal
aspect.

SUMMARY AND RANGE IN TIME OF THE CALIFORNIAN FAUNA.'

O, present : K, characteristic ; R, recorded from
elsewhere, but not from this Province.

UNIONOIDE^.
Family MargaritaniDjE.

Margaritana {Pseiidunio) Herrci, n.sp. . . .

PI. vii, fig. 17.

M. viargaritifera (L.)

W. Coast Shells, 1910, pi. i, fig. 4.

M. viargaritifera falcata (Gould)
AlasDwdon falcata, Gould, Wilkes Exp.

Moll., figs. 54.5fl, b.

Family Unionid.e.

Unio transpacifica, Arn. & Hann., n.sp.

PI. vii, fig. 18.

Migranaja Condoni (White)
L"nioCo)irfoni,White,Bull.l8U.S.G.S.,pl.ii.

Anodonta cygnca impura (Say)

PI. V, figs. 1, 2.

A. ci/gnea (L.)

PI. V, figs. 3, 4.

O

I

O

See note on p. 211.
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O, present; K, characteristic ; R, recorded from
elsewhere, but not from this Province.
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O, present; K, characteristic ; R, recorded from
elsewhere, but not from this Province.

Corneocyclas compressa (Prime)

P. compressiwi, Prime, Mon. Corbie, fig. 67.

C. rotundata (Prime)

P. rotunda turn, Prime, Mon. Corbie, fig. 81.

C. cpqnilateraUs (Prime)

P. cEquilaterale, Prime, Mon. Corbie. , fig. 66.

C. Idahoensis (Roper)

Unfigured.

C. Tremperi, n.sp

PL vii, fig. 22.

LYMNOIDE^.
Family Lymn.eid.e.

Lymncea stagnalis (L.)

Binney, L. and Fw. Sh. N. Am., ii,

fig. 28.

L. auricularia (L.)

L. catascopium, Binney, loc. cit., fig. 81.

L. pahistris (Miill.)

Binney, loc. cit., fig. 66.

L. contracosta, J. G. Cooper
Not adequately figured.

L. Stcanisi, Hann
L. viaxima, Stearns, Bull. Geol. Univ.

Calif., V, p. 70, fig. 1.

L. Cooperi, n.sp

PI. vi, fig. 1.3.

L. (Galbo) truncatula (Miill.)

L. hnmilis, Binney, L. and Fw. Sh. N.
Am., ii, fig. 99.

L. (Galba) obrussa (Say)

Binney, loc. cit., fig. 69.

L. (Galba) solida, Lea
Lea, Trans. Am. Phil. Soc, vi, pi. xxiii,

fig. 91, 1838
L. (Galba) solida Cubensis (Pfr.)

L. Cubensis, Hannibal, W. Coast Shells,

1910, pi. iii, fig. 4.

Family Ancylid.e.

GundlacJiia (Kincaidilla) fragilis (Tryon) .

Ancylusfragilis, Hannibal, W. Coast Shells,

1910, pi. ii, fig. 2.

Lanx (Walkerola) Klamatliensis, n.sp. .

Pi. viii, fig. 25.

L. Nuttaim (Hald.)

A. Kootaniensis , Binney, L. and Fw. Sh.

N. Am., ii, fig. 242.

L. patelloides (Lea)

A. j^ntelloides, Hannibal, W. Coast Shells,

1910, pi. ii, fig. 1.

VOL. X.—OCTOBER, 1912.
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O, present ; K, characteristic ; R, recorded from
elsewhei'e, but not from this Province.

Lanx siihrotundatus (Tryon)

Not adequately figured.

LcBvapex [Ferrisia] caitrinus (W. Cooper) .

^4. caiirinus, W. Cooper in Binncv, L. and
Fw. Sh. N. Am., ii, fig. 243.

{7 L. (Ferrissia)) undulatus (Meek) . . . .

A. iindulatus, "White, 3rd Ann. Itep.

U.S.G.S., pi. xxxii, fig. 10.

{? NeopJanorbis {A»ip]iigyra)) Dalli (^Yhite)

Latin Dalli, White, loc. cit., pi. xxxii,

figs. 37-40.

Fislicrola lancides, n.sp

PI. viii, fig. 35.

Zalophanct/his Moraiii, n.sp

PL vi,'fig. 15.

Family Plaxokbid.e.

Planorbis (Gyrauhis) albtis, Miill

Binney, L. andFw. Sh. N. Am., ii, fig. 220.

P. (Gyrauhis) jMrnis, Sav
W. Coast Shells, 1910, pi. ii, fig. 11.

P. {Gyrauhis) Liebmanni, Dunker ....
Binney, L. andFw. Sh. N. Am., ii,figs. 182,

183.

P. (Gi/rauhis) filocinctus, P. & F
Pilsbry & Ferriss, Proc. Philad. Acad., 1906,

pi. ix, figs. 1-3.

P. (Segnientiua) aruiigeriis, Say
Gould, Invert. Mass., 1841, fig. 138.

P. (Seg»te)iti)ia) Mojavensis, n.sp

PI. viii, fig. 24.

P. (Hippentis) exacuhts. Say
P. exacutus, Gould, Invert. Mass., 1841,

fig. 137.

P. [Hippentis] dilatatus, Gould
1'. var. ccntcrrillcnsis, Hannibal, W. Coast

Shells, 1910, pi. ii, fig. 9.

Helisovia {Planorbella) trivoh-is (Say) . . .

Planorbis trii-olvis, Hannibal, loc. cit.,

figs. 292, 293.

H. antrosa (Conrad)

P. bicarinatus, Binney, L. and Fw. Sh. N.
Am., ii, fig. 205.

H. (Perrinilla) pabloana (J. G. Cooper) .

Not adequately figured.

H. (Perrinilla) Cordillcrana. n.sp

PL vi, fig. 16 ;
pi. viii, fig. 34.

Family PoMPHOLiGiD-i:.

Pompliohjx cffusa. Lea
W. Coast Shells, lUlO, pi. ii, fig. 4.

o
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O, present ; K, characteristic ; R, recorded from
elsewhere, but not from this Province. W o

Pompholyx [Carinifex) Newberryi (Lea)

Carinifex Newberryi, Binney, L. & Fw.
Sh. N. Am., ii, fig. 120.

P. {Carinifex) Binneyi (Meek)

C J5inn(?7/i, White, 3rcl Ann. Re^). U.S.G.S.,
pi. xxxii, figs. 5-9.

P. {Carinifex) sanctaclarce (Hann.) ....
PI. vi, fig. 14.

Family Physid.e.

Physa fontinalis (L.)

P. Jieterostropha, Binney, L. and Fw. Sh.
N. Am., ii, fig. 144.

P. fontinalis acuta (Drap.)

P. osculans, Binney, loc. cit., fig. 146.

P. hypnorum (L.)

Aplexa hypnorum, Hannibal, W. Coast
Shells, i910, fig. 296.

MELANOIDE^.
Family Pleurocerid^.

Ambloxus pliciferus (Lea)

W. Coast Shells, 1910, pi. iii, fig. 10

(normal), fig. 9 ; text-fig. 297.

A. tenerus (Hall)

(Eocene Goniobases), White, 3rd Ann. Eep.
U.S.G.S., pi. xxxi, figs. 1-30.

A. Oleqjiaensis, Am. & Hann., n.sp.

PL viii, fig. 27.

Family Melanopsid^e.

{? Pachychiliis) Taylori {Giihh)

Melania Taylori, White, 3rd Ann. Eep.
U.S.G.S., pi. xxxii, fig. 3.

{? P.) Larvsoni, n.sp

PL viii, fig. 23.

(?P.) Drakei, Arn. & Hann., n.sp

PL viii, fig. 26.

EISSOmEiE.
Family Amnicolid^.

Amnicola limosa (Say)

Binney, L. and Fw. Sh. N. Am. , iii, fig. 166.

A. micrococcus, Pilsbry

Stearns, Proc. U.S. Nat. Mus., xxiv, p. 286,

fig. 4.

Paludestrina pn-otea (Gould)
Steams, loc. cit., pis. xix-xxi.

P. longinqua (Gould)

Steams, loc. cit., p. 28-5, fig. 2.

O

O

o
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O, present; K, characteristic ; R, recorded from
elsewhere, but not from this Province.

Fluminicoln virens (Lea)

W. Coast Shells, 1910, fis. '299.

F. Modoci, n.sp

PI. viii, fig. 30.

F. (Heathilla) fusca (Hald.)

W. Coast Shells, 1910, fig. 298.

F. [Heathilla) seminalis (Hinds)

Loc. cit., pi. iii, fig. 12.

F. {Heathilla) Merriavii, Pils. & Beech . . .

Stearns, Proc. U.S. Nat. Mus., xxiv, p. 286,

fig. .'5.

F. (Heathilla) crythropoma, Pils

Unfigured.

F. [Heathilla) Columbiana, Pils

Unfigured.
F. [Heathilla) viinutissinia, Pils

Unfigured.

[? Pyrgulojjsis) antiqun (Gabb)
Lithasia antiqua, White, 3rd Ann. Rep.

U.S.G.S., pi. xxxii, fig. 4.

P. Nevadensis (Stearns)

Call & Pilsbry, Proc. Davenport Acad., v,

1886, pi. ii, figs. 1-10.

P. Yatesiana (J. G. Cooper)
Amnicola Yatesiana, Cooper, Proc. Cal.

Acad., iv, pi. xiv, fig. 10, 1894.

P. Williamsi, n.sp

PI. viii, fig. 29.

Cincinnntia Cincinnatiensis (Anth.) . . . .

A.Cincinnatiensis, Dall, Alaska, xiii, fig. 87.

Brannerillus physispira, n.sp

PL viii, fig. 28

VIVIPAROIDE.E.
Family YiviPARiD.E.

Vivijyarus (Callina) Turncri, n.sp

PL viii, fig. 31.

V. Washingionianus, Arn. & Hann., n.sp. .

PL viii, fig. 32.

Idiopoma Japonica (v. Mart.)

Viviparus Japonicus,Y\\&hi'j , Proc. Philad.

Acad., 1902, pi. ix, fig. 1.

I. [Cipangopaludina) malleata (Peeve) .

Vivipara malleatiis, Hannibal, W. Coast
Shells, 1910, pi. iii, fig. 8.

VALVATOIDE.E.
Family VALVATID.E.

Valvata (Tropidina) tricarinata (Say)

V. humeralis, Hannibal, W. Coast Shells,

1910, pi. ii, fig. 6.

O

O
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0, resularly present ; L, local

;

I, introduced ; S, sporadic :

X, extinct ; K, characteristic.

hwiinicola {Heathilla) erythro-

poma, Pils.

. (HeathiUa) Cohimhiana, Pils.

. {HeathiUa) mimitissima, Pils.

tp-gulojjsis Xeradciisis (Stearns)

iiicinnatia Cinciiuiatiensis
' (Antb.)

VIVIPAEOIDE.E.

Family Yn'iPARiD.E.

liopoma Japonica (v. Mart.)

{Cipancjopaludina) malleata

i (Eeeve)

' VALYATOIDE.E.

Family Valvatid.e.

'alvata tricarinata (Say) . s s s

^ o

s Is

Extra-limital
Provinces.

Pelecypoda, 23 ; Gastropoda, 47 ; total, 70 species and sub-species.

Concluding Kemarks.

"While it has been held as brief that unnecessary confusion of the

literature sliould be avoided by the introduction of as few innovations

of nomenclature as ])ossible, tlie fact has not been overlooked that

unless some standard code be followed the endeavours of that corps of

specialists whose Avork can only be compared with the wrecking-crew

on one of our railroads would shortly render the bulk of the data in

these pages wellni^h useless to the lay reader. The problem is less

a matter of the retention of certain old names whicli have been more
or less current in the literature, for both consistency and common
sense prohibit their use Avhere they liave been rendered futile by the

application of the genetic classi ti cation ; rather it resolves iiself into

permitting tlie establishment of unfamiliar names for a species several

times successively, or establishing one once and, let it be hoped, for

all time.

Under the circumstances the writer has given as much care to the

selection of the names to be used for the species as in determining

tiieir limits and relationships, and only lack of the necessary literature

has prevented even more extensive revisions. The provisions and

recommendations of the International Code have ordinarily been

accepted in deciding upon the validity of names. The frequency that

these do not cover the questions at issue has led to the adoption of

several additional rules, the more important of which may be noted.

Tiie numbers apply to the sections of the Code affected.
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IV. The name of a superfamily is formed by addinj^ the ending

oidece^ to the stem of the name of its type genus. Family, sub-

family, and superfamily names are subject to the law of priority, and';

from a nomenclatural standpoint may be regarded as co-ordinate andi
interchangeable.

XXI. In the instance of a name published by one writer and 1

attributed to another, and it is not clear from the context which i

author is responsible for the accompanying description, definition, or i;

indication, the publishing author shall be held responsible for the x

name in all instances except («) where it had been previously used as si

a nomen nudum by the autlior to whom it is attributed, or {b) it is 5

subsequently claimed by the latter author in another publication.

XXV [b). Generic names, whether accompanied by a definition or

not, under which no species or merely manuscript species are cited

or indicated (excluding as a matter of course instances where the

diagnosis of a species and genus are gi%'en as one), are not formed in

accordance with the fundamentals of binomial nomenclature, and

have no status under the Code. iSuch names take status only

when reintroduced in the proper manner and from the time of

reintroduction.^

XXX (iii). If a genus without a definitely designated type

contains as an available species one which has been repeatedly

mentioned as an illustration, example, or characteristic representative

of the genus, said species shall be virtually regarded as type by
subsequent designation.

Principal Literatuke.

Except in a few instances figures, references, or discussions of the

species recognized in the preceding pages may be found in the

following papers. It is the intention of the writer to supplement

this article with detailed studies of each group, amply illustrated, as

rapidly as possible.

General Papers.

Dall, W. H. Land and Freshwater Mollusks of Alaska and adjoining

Regions (Harriman Alaska Expedition, xiii, 1905, pp. 171, 3 plates, and
many text-cuts).

An indispensable handbook covering the district north of the 49th

parallel. The treatment of the LymnseidEe and other groups whose
metropolis is essentially boreal is far superior to that of any other writer.

Hannibal, H. " Shells of Lakes and Streams," in Keep, West Coast Shells

(revised edition), December, 1910, pp. 299-318, 3 plates, and several

text-cuts.

^ T. Gill, Smith. Eeport for 1896, 1898, p. 480. The termination oidea, first

suggested in this connexion, is preoccupied by its use as a generic ending,

cf. Cyrenoidea. Acea has appeared in one or two papers, but was originally

applied by the Adams as an ordinal termination, and must be suppressed

for a group of different rank. There is no apparent reason why it should
have been replaced by the current miscellany of names, which furnish a clue

to the groups they embrace to the specialist only.
'* The necessity of this rule in dealing with the Briinnichian and Eafinesquian

genera (and some others) is obvious.
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Figures and brief accounts of about forty of the more common or peculiar
species inhabiting the United States west of the Kocky Mountains. It

should be recalled that Lymnaa obrussa and Amnicola micrococcus as
described and figured here are now referred to L. Cooperi, n.sp., and
FhiDiiiiicola Modoci. n.sp., respectively.

UXIOXOIDE.^.

Simpson, C. T. " Synopsis of the Naiades, or pearlv freshwater Mussels" :

Proc. U.S. Nat. Mus., xxii, No. 1205, pp. 501-1044, 1 plate, 1900.

Cyrexoidke.

Peijie, T. Monograph of American Corhiculada (Smith. Misc. Coll., No. 145), '-^

1S65, pp. 80, many text-cuts.

Written many years ago, but still a standard.

Dale, W. H. [Sphaei'iidae] in " Contributions to the Tertiary Fauna of

Florida, etc.": Trans. Wagn. Inst., vol. iii (6), pp. 1455-64, 1903.
An excellent revision of the generic classification.

Lymnoidki:.

Bixxey, W. G. Land and Freshwater Shells of North America. Part ii

:

Pulmonata, Limnophila, and Thalassophila (Smith. Misc. Coll., No. 14.3),

1865, pp. 120. many text-cuts.

A classical work.

MELAXOIDE.E.

Teyox, G. W. J. Land and Freshicater Shells of North America. Part iv :

Strepomatidse (Smith. Misc. Coll., No. 253), 1873, pp. 435, many text-

figures.

PiLSBEY, H. A. [Notes on the Pleuroceridse] in Pilsbry & Rhodes, " Con-
tributions to the Zoology of Tennessee," No. 4, Mollusks : Proc. Philad.

Acad. Sci., 1896, pp. 495-7.

EISSOIDE.E, VlVIPAEOIDK^, AXD VaLVATOIDE.?:.

Stlmpson, W. M. Besearches upon the Hydrobiince and allied forms (Smith.

Misc. Coll., No. 201), 1865, pp. 59, and several text-figures.

An excellent account of the anatomical characters of the then known
genera of Amnicolidas.

BixXEY, W. G. Land and Freshicater Shells of Noiih America. Part iii l

[Operculates except Melanoids] (Smith. Misc. Coll., No. 144), 1865, pp. 120,

I and many text-cuts.

As valuable as the preceding parts of this series by the same wi'iter.

Dale. ^Y. H. [Viviparidse] in " Contributions to the Tertiary Fauna of

Florida, etc." : Trans. Wagn. Inst., vol. iii (2), pp. 332-5, 1892.

PiLSBEY, H. A. " Catalogue of the Amnicolidas of the Western United States
'

'

:

Nautilus, xii, pp. 121-7, 1899.

Brief, but the best treatment of the local species of this difficult group

extant.

PiLSBEY, H. A. "Revision of Japanese Viviparidse, etc.": Proc. Philad.

Acad. Sci., 1902, pp. 115-21, pi. ix.

Pal.eomaeacology.

White, C . A . " Review of the Non-marine Fossil Mollusca of North America
"

'

:

3rd Ann. Eep. U.S. Geol. Sun., 1883, pp. 403-550, 32 plates.

Contains notices and figures of all the species described to 1882.

C.\LL, R. E. " On the Quaternary and Recent Mollusca of the Great Basin,

with descriptions of new forms": Bull. 11, U.S. Geol. Sun-., pp. 66,

6 plates, 1884.
White, C. A. "On marine Eocene, freshwater Miocene, and other Fossil ^^.

Mollusca from Western North America": Bull. 18, U.S. Geol. Surv.,

pp. 26, 3 plates, 1885.
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Cooper, J. G. " On some Pliocene Freshwater Fossils of California "
: Proc.

Calif. Acad. Sci., ser. il, iv, pp. 164-72, pi. xiv. 1894.

Stearns, R. E. C. "The Fossil Freshwater Shells of the Colorado Desert,

their distribution, environment, and variation": Proc. U.S. Nat. Mus., •

xxiv, No. 1256, pp. 271-99, pis. xix-xxiv, 1902.

New Groups ]'ROPosed in this Paper.

Those preceded by a t are proposed on fossil forms.

Unionoii>ej<;.

Qiiadrulidae, sub-fuuiilj- Pleurobemiuse, u.siib-fanj.

Lanipsilidae, sub-family Propteriuge, ii.sub-fani.

Ificjranaja, ii.gen. {Unio littoralis, Lam.).
Arnoldina, n.gen. {Anodo7ita dejecta, Lewis),

\G(iiiidea, sub-gen. Livmohasilissa, n. sub-gen. {MargavHana suhangn-

lafu, J. G. Cooper).

]- .lliirf/(in'f(ina {Psendnnio) Ilerrei, sp. nov.

]Uiiio frtn/spaci/ica, Arnold & Hannibal, n.sp.

] Gonidca HempJtiUi, n.sp.

Cyrenoide.?':.

Coi'neocj'cladidae, ii.n. (Pisidiadse, Grav, not available).

\Sph(eriuin (Aniesoda) Hoqefsi, n.sp.

f/S. {Amesoda) Atidenonii-vniim, n.sp.

f 5. (Amesoda) CatherhKB, n.sp.

\ Corneocyclas {Pisidimn) Meehi, u.sp.

C. Tremperi, n.sp.

LvMNOIDE^.

Lymnteidiie, sub-family Acellinae, ii.sub-fam.

Ancylidae, sub-family Laevapecinse, ii.sub-fam.

Ancylidoe, sub-family Latiiiife, n.sub-t'am.

Aucylidfe, sub-family Neoplauorbinae, n.sub-fam.

Fisherola laucides, n.gen. et n.sp.

\Zal()phancylus Morani, n.gen. et n.sp.

Lanx, sub-gen. WaJheroIa, n. sub-gen. (Z. ( WaReroIa) Klamatlienain,

n.sp.).

Giuidlnchia, sub-gen. Kincaidilht, n. sub-gen. [Ancylus fragtits.

Tryon).

] Helisoma, sub-gen. PerriniUa, n.sub-gon. (ZT. [PcrriniUa) Cordil-

lerana, n.sp.).

\ Planorbis {Segme?itina) Mojavensis, n.sp.

Lymncea Cooper i, n.sp.

MELANOir)E,?<:.

Ellipstomidae, n.fam.

Pleuroceridce, sub-family Gyrotominse. n.sub-fam.

\ Amhloxns Olequaensis, Arnold &: Hannibal, n.sp.

] Pacliychilns Lawsoni, n.sp.

f
/*. Brakei, Arnold »fc Hannibal, n.sp.

lllSSOIDE.T^.

Pulimidae, n.n. (Bytliiniidse, Tryon, not available).

] Bra7inerillus physispiniH, n.gen. et n.sp.
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Fluminicola^ sub-gen. Ih'athilla, ii.sul)-gen. [Paludina seminalis,

Hinds).
7'^. 3fodoci, n.sp.

\Pi/r(jHJopsiH Williamsi, n.sj).

Cmvinnatia Binneyana, ii.n. {Paludina obiusa, Lea, prouccupicd).

VlVIPAKOIDE^.

Viviparuft, suh-gen. Vallina, n.siil)-gen. [Paludina infertexta, Say).

Idiopoma, sub-gen. Cipanqopaludina, n. sub-gen. [Paludina nialkata,

Keove).

]Vlvipartts {Calfinn) Turnpri, n.sp.

]J^. JJ^axhinc/toi) iatius, Arno]d & Hannibal, n.sp.

]Lioplax Andersoniana, n.sp.

EXPLANATION OF PLATES V-VIII.

With the exception of the Anodontas and Arnoldina the species illustrated

are new or figured for the first time. Characteristic figures of these four have
been added owing to the j)revailing uncertainty of their identity. Unless the
contrary is stated, figures are approximately natural size.

Plates V and VI are reproduced from photographs taken by Mr. John Howard
Paine, of Stanford University ; Plates VII and VIII from photographs by the

writer, through the courtesy of Professor Trevor Kincaid.

Plate V.

(Issued in Part II.)

1. Anodonta cygnea ivipiora (Say). Pond, Elysian Park, Los Angeles,
California, p. 125.

2. .4. cygnea impura (Say) (juvenile). Coyote Kiver, Artesian Belt near
San Jose, California, p. 125.

3. A. cygnea (L.). Dalles, Oregon, p. 125.

4. ^. c//(77!f'a (L.) (juvenile). Umpqua Eiver, Elkton, Oregon, p. 125. The
individual is just past the impura stage at this side. Cygnea shows
almost unlimited variation in this respect, however.

5. A. cygnea Beringiana (Midd.). Lake Hicaman, Alaska, p. 125.

6. A. cygnea Beringiana (Midd.) (juvenile). Narrows between Beaver and
Alexander Lakes, Admiralty Islands, Alaska, p. 125. The specimen
is barely past the cygnea stage.

7. A. cygnea bnpura (Say). x f . Uvas Eiver, Gilroy, California, p. 125.

Collected in July, probably about three months from the glochidium.

All three sub-species are ordinarily identical at this size.

8. A. cygnea (L.). Glochidium, length 0'35, altitude 0'35 mm. North-east

shore of Ilhett Lake, near California-Oregon boundary, p. 125.

Plate VI.

(Issued in Part II.)

9. Arnoldina dejecta (Lewis). San Bernardino Rancho, Arizona-Mexico
boundary, p. 129.

10. Gonidea angiclata Haroldiana, Dall (cotype). Coyote Creek, between
San Jose and San Francisco Bay, Artesian Belt, California, p. 127.

Through a misundei'standing the original locality was given by Dall as

the Guadeloupe Creek. The species formerly occurred there, but was
destroyed by sewage about two or three years previous to the time

collections sent to the National Museum were made. The variety is

not always as large or finely developed as the figure would indicate, but

exhibits more or less local variation in this respect.
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11. Sphcs^rium Andersojiianiini. n.sp. (type). Length 17'.5. breadth 1-5 mm.
Badlands Hills, 1 mile east of Sand Hollow, Oregon. Pliocene, p. 132.

12. Comeocyclas Meeki. n.sp. (type, a mould). Length 11, breadth 11 mm.
Hill near Hawthorne, on Beknont stage road, Nevada. Earlv Eocene.

p. 13-5.

13. Lymncea Cooperi, n.sp. (a) Type, altitude 11, breadth -5 mm. ; (b) cotype.

altitude 7, breadth 3 mm. ; (c) cotype. altitude 16, breadth 6 mm.
Type and small cotype from spring, Wrights, Santa Cruz Mountains.
California ; large cotype fi-om Adobe Creek, near Camino Eeal, Santa
Cruz Mountains, California, p. 143.

14. Pomphohjx Sanctteclarce , Hannibal, (a) Type, altitude 5. breadth 8 mm. ; ;

near Los Gatos limestone quariy, Los Gatos, Santa Cruz Mountains,

California. (6) Specimen from Telephone Hills, near McKittrick,

California. Pliocene, p. 163.

1-5. Zalophanciilus Morani, n.sp. (type). Max. diameter 9, mm. diameter

7, altitude 3'.5 mm. Badlands Hills, 1 mile east of Sand HoUow,
Oregon. Pliocene, p. 1-52.

16. Helisoma Cordillerana. n.sp. (type, a mould, viewed from beneath).

Diameter 22 mm. Hill near Hawthorne, on Belmont stage road,

Nevada. Early Eocene, p. 161.

Plate YH.

17. ifargaritmia Herrei, n.sp. (type, mould and partial cast in limonite of

imperfect pair of valves). Length (estimated) 11-5. breadth 40 mm.
One-quarter of a mile above Carnegie Pottery plant in cut along

Western Pacific Eailway, Corral Hollow, Tesla, Cahfomia. Late

Eocene, p. 121.

18. Unio transpacifica . Am. & Hann., n.sp. (a) Type, length -58, breadth

30 mm. : {b\ cotype, a shghtly imperfect pair from which the shell

matter has been cut away, exposing the impressions of the hinge-teeth

.

length 70, breadth 36 mm. Bluffs along Olequa Creek at shoals

1^ miles above Little Falls, Washington. Late Eocene, p. 123.

19. Gonidea Hemphilli, n.sp. (type). Length 31, breadth 14 mm. Water
tunnel, head of Telegraph Canon. Berkeley Hills, California. The
specimen is the mould of one valve and a portion of another (not shown
in figure) in coarse sandstone. Miocene, p. 128.

20. (? Sphariiim) Catherina. n.sp. (type). Length -5, breadth 3*8 mm. Hill

near Hawthorne, on Belmont stage road, Nevada. The specimen is the

mould of both valves in marl. Early Eocene, p. 132.

21. S. Eogersi, n.sp. (type, a limonite cast). Length 20. breadth 14'5 mm.
One-quarter of a mile above Carnegie Pottery plant in cut along Western
Pacific Railwav, Corral Hollow, Tesla, Cahfomia. Late Eocene,

p. 131.

22. Comeocyclas Tremperi, n.sp. (type). Length 1'4, breadth 13, depth of

valve 1 mm. Bluff Lake Cienaga, San Bernardino Mountain-
California, p. 137. The figure is greatly enlarged ; the species is or.

of the smallest Comeocyclads.

Plate Yin.

23. Pachifchilus Lausoni, n.sp. (type). Length 27, breadth 10 nmi. Near
BaidPeak. Berkeley Hills, Cahfomia. Miocene, p. 183.

24. Planorbis Mojaveiisis, n.sp. (type). Diameter 9'o mm. {a) Yiew from
above ; (6) umbilical view, enlarged somewhat more than (a). Near
Barstow, Mojave Desert, California. Miocene, p. 1-57.

25. Lanx Elamathensis. n.sp. ia) Type. max. diameter 11. min. diameter 7'5,

altitude 3 mm. ; (6) cotype. max. diameter 16. min. diameter 9"-5,

altitude 3'5 mm. Near Government Irrigation Dam, Upper Klamath
Lake, Oregon, p. 149.
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26. Pachychilus Drakei, Am. & Harm., n.sp. (type). Altitude 45, breadth
14 mm. Bluffs along Olequa Creek at bend below Little Falls,
Washington. Late Eocene, p. 183.

27. Ambloxiis Oleqimejisis, Am. & Ka-im., n.sp. (type). Altitude (estimated)
.32, breadth 9'5 mm. Bluffs along Olequa Creek above shoals 2 nules
north of Little Falls, Washington. Late Eocene, p. 178.

28. Brannerillus physisjnra, n.sp. (type). Altitude 2'6, breadth .3'3 mm.
Marl ' reefs ' near mouth of gulch, south of Medallion One Canon,
Kettleman Hills, near Coalinga, California. Pliocene, p. 191.

29. Pyrgidopsis WiUiamsi, n.sp. (a) Type, altitude 8".5, breadth 7 mm.;
(b) cotype, altitude 7, breadth 6'3 mm. ; (c) cotype, altitude 8'7, breadth
7 mm. Martin & Dudley's oil-well, Lost HlUs, San .Joaquin YaUey,
California. Pliocene, p. 189.

'60. Flumviicola Modoci, n.sp. (type). Altitude (estimated) -5, breadth 3'2 mm.
Fletcher's Spring, south end of Goose Lake, California, p. 187.

31. Vivipariis Turneri, n.sp. (type, a mould in quartzite). Altitude 32, breadth
26 mm. Near coal-mine, Silver Peak Range, Nevada. Early Eocene,
p. 193.

32. V. Wasliingtonmnus, Am. <t Hann., n.sp. (type). Altitude 20, breadth
1-5 mm. Bluffs along Olequa Creek above shoals, 2 miles north of Little

Falls, Washington. Late Eocene, p. 194.

33. Lioplax Andersoniana, n.sp. (type, a limonite cast). Altitude 21, breadth
11 mm. Cut along Western Pacific Eailway, one-quarter of a mile
above Carnegie Pottery plant, Corral Hollow, Tesla, California. Late
Eocene, p. 196.

34. Helisoma Cordillei-ana, n.sp. (tvpe, viewed from above). See pi. vi, fig. 16.

p. 161.

35. FisJierola lancides, n.sp. (a) Type, max. diameter 6, min. diameter 3'8,

altitude l'2mm., viewed from above: (6) cotype, max. diameter 5 '5,

min. diameter 4, altitude 1'2 mm., viewed from beneath. Snake Eiver,

Washington, p. 152.

Footnote to p. 197.

Since the first portion of this paper was written additional studies have
shown that the fauna of the Columbia System is not homogeneous. That
inhabiting the Columbia basin above the Dalles, characterized by Sph-ceriunt

comeum and teniie, Coriieocyclas Idahoensis, Lynuuea. aiiricularia and
stagnalis, Lanx KuttaUi, Fisherola lancides, Platwrbis exacutiis, Pomplwlyx
t-^usa, Physa hypnorum (probably), Fluminicola Colunibiajui suad 7uinutissima,

> more closely allied to the faunas of the other systems flanking the Eocky
Mountains, while the fauna of the lower Columbia Eiver and coast streams,

peculiarized by Lanx subrotundatris and Fluminicola virens, groups better with

the coastal systems.

The name Columbia System originally covered all territory north to Southern

Alaska, but has been so restricted and warped as to have assumed an entirely

different meaning, and for either of these di^"isions is hardly appropriate, so

may be abandoned. The upper Columbia basin, known locally as the ' Inland

Empire Country '. may take the name Inland Empire System, and the coastal

district the name Willamette Systeju.
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OKDINARY MEETING.

Friday, IOth May, 1912.

R. BULLEN Newton, F.G.S., President, in tlie Chair.

Mr. W. 11. B. Oliver was elected a member of the Society.

The following comtnunicatious were read:—
1. "A Synopsis of the Recent and Tertiary Freshwater l^Folhisca

of the Califoriiian Province " (continuation). By Harold Hannibal.

2. "On Bosinia lucinalis (Lam.) and its synonyms." By A. J.

Jukes-Browne, F.R.S.. F.G.S.

3. " New Geneiic Names and New Species of Marine Mollusca."

By Tom 1 red ale.

Mr. B. B. Woodward exhibited five species of Baicalia from Lake
Baikal.

Mr. C. Hedley exhibited a species of Cassidula from Cooktown,
Queensland, and suggested that it approached nearer to Martj'n's

figure of C. nucleus than do forms from New Caledonia and other

localities which had hitherto been identified as that species. He
pointed out that the genus being unknown in the Eastern Pacific,

the habitat ' Otaheite ' ascribed to it by Martyn was undoubtedly
erroneous, and that if, like so many of Martyn's shells, it was
collected by Captain Cook, it wotdd not at all be improbable that it

had been procured when the Endeavour was repaired on Cooktown .

Beach. d

ORDINARY MEETING.

Friday, Htii Junk, 1912.

R. BuLLEN Newton, F.G.S., President, in the Chair.

Mr. Loftus St. George Byne and Dr. Stephen Gaal were elected

members of the Society.

The following comm\inications were read:—
1. " On a collection of Land and Freshwater Mollusca from Java."

V>\ M. M. Schepman.
2. " Descriptions of thirty-three New Species of Gastropoda from

tlie Persian Gulf, Gtdf of Oman, and North Arabian Sea." By
J. C. Melvill, M.A., D.Sc.

3. "Note on the generic name Pectunculus." By Dr. W. H. Dall.

4. " Note on some Helicoids from New Guinea." Bv G. K.

Gude, F.Z.S.

5. "Remarks on the Evolution of the Recent Marine Molluscan

Fauna in the Newer Tertiary Rocks of India." Bv E. W. Vredenburc,

F.G.S.
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The late Rev. R. Ashington BuUen, B.A., F.L.S., exhibited tlie

following specimens :

—

Helicella Pisana from the Lido, Venice,

showing supposed hybrid characters; the animals when alive were
darlc in colour resembling H. virgata. Clausilia hidens from Torcello,

Italy, with two mouths. Otala vermiculata, also from Italy, eaten

by rodents, the epiphragm formed previous to hibernation having
been partly removed. Dark banded and albino forms of the Otala

rermicuJata found living on tlie same food- plant. Helix anperm, with
unusually elevated spire, from Fiesoli.
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ON DOSINIA LUCINALIS (LAMK.) AND ITS SYNONYMS.

By A. J. Jokes-Browne, F.R.S., F.G.S.

Read 10th May, 1912.

This species was first described by Lamarck in 1818 (Anitn. sans Vert.,

vol. V, p. 572) under the name of Ci/therea liicmalis, and it was
figured by Delessert in 1841 {Recueil CoquilUs, Lamk., pi. ix,

figs. 2«-c). Still later a specimen, but apparently not the type

as figured by Delessert, was represented in Chenu's IIhistrationn

Co7ichyliolog iques (vol. ii, pi. x, figs. o-Zh). None of the later writers,

liowever, such as Hanley, Pliilippi, Sowerby, lleeve, or lliimcr,

seem to have seen a specimen which they could identify with
Lamarck's shell.

Hanley in his Catalogue of Recent Bicalve Shells, p. 101, published

in 1843, gave a translation of Lamarck's description, with the

additional statement that it was ornamented with " minute uninter-

rupted h^ngitudinal lineoles". This lie probably inferred from
Delessert's figure, a copy of which he gave in liis pi. xiii, fig. 30.

Riimer, writing in 1862, remarks that apart from tliese figures and
the short description given by Lamarck " the species is quite unknown
and seems only to exist in Lamarck's collection ".

Meantime, however, G. B. Sowerby, in his Thesaurus Conch/lioriim

of 1852 (vol. ii, p. 673, pi. cxliv, figs. 71, 84), described a shell under

the name of Artemis striatissima, which he believed to be a new
species, and certainly he could hardly have identified it with luchialis,

because Lamarck said nothing about radiating striae, and his type

had a reddish tint on the umbonal region, whereas Sowerby's shell

was white.

Recently a shell came into my possession which agreed so nearly

with the description and figure given in Hanley's Catalogue that

I thought it must be a specimen of D. lucinalis, in spite of its being

white with only a yellowish tint on the disc. The only way to

settle tlie matter was to liave it compared with the type in the

Geneva Museum of Natural History. Dr. E. F. Weber of that

Museum having kindly consented to make the comparison, the shell

was forwarded to him, and in returning it he writes: " c'est bien

Dosinia lucinalis (Lamk.), cependant il est a remarquer que dans votre

€xemplaire le sinus pal leal est plus large, plus obtus que dans le

type, et que la coloration interne de I'individu de Lamarck est d'un

brun fonce."

On reporting this result to Mr. E. A. Smith, he drew my attention

to the fact that the white D. striatissima of Sowerby must be very

similar to my specimen of D. lucinalis., since both have a sculpture of

radiating striae and a similar wing-like elevation of the escutcheon

area. The shell was therefore sent to Mr. Smith for comparison

with Sowerby's type in the British Museum, and he writes "your
specimen is so exactly like the type of D. striatissima that if I got

them mixed I should not be able to sav which was which ".
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Moreover, Mr. Smith found that there was another shell in the

Museum Collection which agreed in everj' essential respect with
the lucinalis and striatissima ; this was a shell in Cuming's collection

Avhich had been described by Iliimcr under the name oi D. amethystina}

There is a full description of this shell in Homer's monograph of

Dosinia {Novitates Conch., Abt. ii, Suppl., p. 80, Cassel, 1862), but

he never figured it. The description might be one of lucinalis or

striatissima, except that, instead of being white, it is described as

" violascente albida, ad umbonum regionem amethystina ", and also

that the pallial sinus is rounded at the end. Mr. Smith, however,

is of opinion that these are merely varietal charactei's, and that the

shell described by Romer is undoubtedly a variety of D. lucinalis.

Thus the identification of my shell with the types of lucinalis.,

striatissima, and amethystina becomes a matter of some importance,

because it not only establishes the identity of three species which
were supposed to be different, but shows that Lamarck's shell was
not the unique specimen that Romer imagined it to be, and also

reveals the fact that it is a form which varies much in colour.

Under these circumstances it seems desirable to give a more complete

description of B. lucinalis than has yet been published, and I think

the following will be found to include all the characters which are

of any real importance.

Dosinia lucinalis (Lamk.).

Testa solida, ad figuram fere circulari, alt. 24-8, lat. 24-8 mm.,
sub-convexa, insequilaterali ; umbonibus parvis, obtusis, incurvatis

;

lineis elevatis, tenuibus, confeitis, subtiliter nodulatis, ex umbonibus
radiantibus ornata, et liris concentricis, erectis, distantibus cincta;

lunula lanceolata, valde impressa, in medio prominente ; area

posteriori lanceolata, marginibus angulatis limitata, medio in alse

formam labiis prominentibus surrecta, inter et subter quae ligamentum
vix conspicuum videtur.

Colore variabili, interdum omnino alba, interdum in parte vetustiori

colore melino, vel amethystino, vel rubido tincta. Pagina interna

alba, vel amethystina, vel rubida ; sinu palliari profundo, ascendente,

in extremitate anteriori rotundato vel obtuse angulari ; lamina

cardinali valida, latissima, dente lateral! in valva dextra, papilliformi,

rugoso ; dente cardinali mediano crasso, rugoso ;
dentibus in valva

sinistra normalibus. Valva dextra margins posteriori strige vel sulco

angusto, brevi sed profundo, inciso.

Shell solid, nearly circular in outline, measuring from 24 to 28 mm.
both in height and in width ; moderately convex, inequilateral,

with small, obtuse, incurved umbones ; ornamented with numerous

fine raised lines or riblets, which radiate from the umbones, and are

crossed by less numerous concentric ridges or lamellae, as well as by
fine striae, which give them a wavy or nodulated appearance. Lunule

lanceolate, deeply impressed, with pouting lips ;
escutcheon rather

narrow, defined by angular inflexions, and rising along the median

^ Proc. Zool. See. Lend., 1860, p. 118.

VOL. X.—OCTOBEK, 1912. 15
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line into an arched wing-like prominence above the ligament, "which

latter is just visible between its lips.

In colour the shell is variable, being sometimes entirely white,

sometimes tinged with pale yellow, or pale violet or red on the older

part of the shell. The internal surface is either white, violet, or

reddish-brown, the hinge-plate strong, bearing on the right valve

a roundish rugose anterior lateral, and the middle cardinal is also

thick and rugose ; the teeth of the left valve are normal. Pallial

sinus deep, ascending, sometimes rounded, and sometimes bluntly

angular at the anterior end. The I'ight valve has ^a short but deep

groove on the posterior margin.

This species is distinguished from all others by the fine longitudinal

radiating riblets which covei' its surface and are irr9,r,ularly nodulated

by very fine concentric incised lines or striae. In size, shape,

concentric sculpture, and dentition D. lucinalis much resembles

D. htstrio, but the escutcheon area is very different. The elevation

of this area into a wing-like projection is not a character of more
than specific importance. Other species show it in a less degree,

.such as I), piibescens, D. Japonica, and D. prostrata, and the degree

of elevation varies even in the same species.

"With respect to habitat, this also can now be established. The
locality given by Lamarck is the island of St. Thomas, but this was
probably a mistake. The locality of Sowerby's type of D. driatissima

was unknown, but that of amethystina is given as Australia, and
Mr. Smith inforuis me that the British Museum also possesses

a specimen of striatissima (i.e. the white variety) from the Monte
Bello Islands (West Australia), collected and presented by Mr. T. H.
Haynes, so there can be no doubt what part of the world is the real

home of this interesting species.
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NEW GENEEIC NAMES AND NEW SPECIES OF MARINE
MOLLUSCA.

By Tom Ikedale.

Bead 10th May, 1912.

PLATE IX.

To this periodical I have already contributed papers originated

tlirougli the study of a collection of shells made at the Kerniadec
Islands, and in tliis essay I describe a few of the novelties there

obtained, and also propose some new generic names. The determination

and description i new specific forms is a necessary evil, but the

attempt to generically place even common shells seems to be an
unnecessary evil to the majority of writers, and one which has been
constantly neglected. 1 noted (this periodical, vol. ix, p. 70):
'Furthermore I have found great, difficulty in generically locating

such well-known species as I)nipa{?) chaidea, Duclos, and Galeropsisi^)

monodo7iia, Quoy & Gaimard." Prolonged study has convinced me
of the inaccuracy of the continued attachment of the preceding, with
others, to genera with which they have little in common, and I later

wrote (vol. ix, p. 320) : "In recent yeais scarcely any scientific

worker has described a new minute shell without carefully detailing

the apical characters, and using them for classificatory purposes.

Yet these same workers have been content to class larger well-known
shells in an almost Linnean fashion."

In attempting to work through this collection I have been

impressed with factors that have militated against the accurate and

easy determination of the Indo-Pacific Marine Mollusca: firstly, the

lack of series, showing variation, from almost any locality, and

especially the almost entire absence of individuals showing the

juvenile characters : this is most noticeable when it is realized that

the majority of the common littoral Indo-Pacific molluscs are so

abundant that long series of many forms could be easily obtained in

a single day, covering most stages from the very young to adult.

We are thus ignorant of the juvenile stages of very many of the

commonest molluscs, and know tlie development only in rare cases,

and until such are fully known all our higher groupings must be

most imperfect, and in many cases also inaccurate. Secondly, it is

no longer a possibility to correctly work out such a collection as mine

without practically monographing each genus, more certainly as the

monographs in the earlier volumes of Tryon's Manual of Couchology

are useful only as works of reference to literature, the malacological

matter being quite unreliable. I am convinced that all future

workers, to produce any lasting results, must undertake monographic

studies, and moreover must study series, note variation, also determine

the sub-species from such series, and discriminate between species,

sub-species, and varieties. I foresee the time when there will be

more genera, fewer species, and more sub-species, with entire

elimination of varieties. These latter may interest non-scientific



218 PROCEEDINGS OF THK MAIACOLOGICAL SOCIETY.

workers, but serious students should never name such. Unfortunately,

though I have, in the majority of cases, long series from the Kermadecs,

the previously named molluscs with which comparisons have been
instituted are represented by odd specimens only.

Since this note was written my views have received quite un-

expected confirmation by the study of series of Janthina.

E.OYA, n.gen.

lioYA Kermadecensis, n.sp. PL IX, Fig. 10.

Shell thin, conical, bilaterally symmetrical, broadly ovate, anterior

slope long, arclied, ])Osterior slope steep, scarcely concave. Apex at

about four-fifths its length, nucleus anastrophic, almost immersed by
last whorl. The muscular impression is horseshoe-shaped, symmetrical,

but composed of two portions : a semicircular broad scar ending in an
enlargement, and then on each side continued by a narrow line ; these

lines meet obliquely-set oval scars, which are connected by a narrow
line. This muscular impression is invisible in dead shells, which are

translucent. These are pale rufous, sometimes rayed witli a darker

colour; there is no apparent sculpture save growth-lines. The live

shell is clothed with a fine gieen epidermis. Length about 5"5,

breadth 3"5, height 3 mm.
Radula : Like that of Gena (Gwatkin).

Hah.—Sunday Island, Kermadec Group.

Externally this shell agrees very well with Capulusnutatus, Hedley
(Proc. Linn. Soc. N.S.W., vol. xxxiii, p. 467, pi. ix, figs. I'i-ie,

1908). Upon comparison with the type of that species Mr. Hedley

and I agreed it was inseparable as far as external conchological

characters were observed. The muscle-impression of the shell, and

the animal of C. nutatiis are yet unknown. In the British Museum
is the type of Tectura radiata, Pease (Proc. Zool. Soc. Lond., 1860,

p. 437) from the Sandwich Islands. This seems to be another

species of this genus. Yet this sliell was at one time accepted as

identical witti Williamia Gussoni, Costa, by such an authority as

Mr. E. A. Smith (Proc. Zool. Soc. Loud., 1890, p. 296), judging from

conchological features alone. But W. Gussoni, Costa, belongs to the

Siphonariidtc, whilst my shell does not. I am therefore doubtful of

the correctness of merging specifically my shell with Capnlus nutcdus,

Hedley, in view of the fact that animals of similar shells have proved
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SO very different, and I liave therefore taken the extreme course of

differentiating the Kermadec sliell, until tlie nniscle-inipressions of

C. nutalus are made known. This, moreover, appears to be necessary,

as mj' generic characters depend upon the animal and muscle-

impressions, and I could not accurately name, as type, a shell in

which they are not known to exist. Probably this is the shell

recorded by Melvill & iStanden (Journ. Conch., vol. viii, p. 414,

1897) from Lifu, as Williamia radiata, Pease, which they phiced in

the family Acmeeidfe !

!

This and tlie following genus are named in honour of my friend

Mr. Hoy Bell, whose aid in investigating the Kermadec Mollusca

I wish to commemorate.

RoYELLA, n.gen. PI. IX, Figs. 1, 2.

I propose this generic name for the shell described as Cerithium

clathratum by Sowerby in the Thes. Conch. ^ vol. ii, p. 883, pi. 185,

tig. 258, 1855, from tlie Island of Bohol, and whose name was changed

to C. sinon (Pig. 1) by Bayle in the Journ. de Conch., vol, xxviii,

p. 243, 1880. When recorded from Lifu by Melvill & Standen

(Journ. Conch., vol. viii, p. 116, 1895), it was transferred to

Cerithiopsis. When I noted its history as above in these Proceedings,

vol. ix, p. 320, I observed: "I don't know where to generically

locate this shell, but it is certainly neither a Cerithium nor a

Cerithiopsis. '" Further research has shown its distinctness from

previously described generic forms, so I have been compelled to

erect a genus for its reception. I might add I have seen other forms

which appear to be congeneric. (Pig- 2, species undescribed.)

The shell is long, narrow, many-whorled, and tuberculate ; apex

long, sinusigeral, and pink, whilst the main shell is white ; aperture

circular, with a short distinct recurved canal. Operculum horny,

raultispiral ; nucleus central.

The operculum of Cerithiopsis is said to be " paucispiral, somewhat
concave, with three or four whorls, rather translucent and smooth

outside" (Dall, Bull. Mus. Comp. Zool., vol. xviii, p. 252, 1889),

whilst that of Bittium agrees better with this, but the shell characters

at once separate Royella from Bittium. The shells usually assigned

to Cerithiopsis and Bittium are of diverse generic types, and may be

separated by means of the characters of their apices. I would

recognize Joculator, Hedley, as fully worthy of generic rank, not

accepting the conservative view taken by its author.

Brookula, n.gen.

In the Trans. New Zeal. Inst., vol. xl, p. 382. 1907 (1908),

I recorded as i-ecent a shell described from the Pliocene as Scalana

cortdmn by Button (op. cit., vol. xvii, p. 322, 1884 (1885)), and

concluded: "Having carefully compared specimens, there is no

doubt it is congeneric with Cyclostrema atigeh\ Ten. -Woods, and for

the present the best location is in the genus Ci/clostrema.^'

Since then I have examined quite a number of species which are

congeneric ; some were described as Rissoa, others as Scala or
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Scalarid, and most as Ct/elodreina. The first two genera being,

generally abandoned, the last proves to be quite as unsuitable.

Miss K. Bush, in the Trans. Conn. Acad., vol. x, pp. 97 et seq.,

1897, published a Revision of the Cyclostrematids and allied genera,

and, though she introduced several new genera, these species cannot

be accurately placed in any. I therefore propose the genus Brookula,

and name as type the following new species, B. stibarochila.

Bkookula stibarochila, n.sp.

Shell minute, glohosely turbinate, perforate, glassy, transparent-

Whorls four. First whorl and a half unsculptuied, the succeeding!

whorls bearing sloping axial laminoe, the interstices crossed with fine

regular striae. On the last whorl fifteen lamellae are present, the last:

forming the outer edge of the aperture. Aperture circular, continuous.

Umbilicus narrow and deep.

Measurement of type : Height 1-2.5, breadth 1 mm.
Hab.—Sunday Island, Kerniadec Group.

To this genus I would refer Ci/clostrema coniciim, Watson
(Chall. Reports, Zool., vol. xv, p. 122, pi. viii, figs. 9a-c)\ angeli^

T.-Woods ; corulum, Hutton ; crebrisculptum, Tate; denselaminatum,

Verco ; Nepeanfusis, Gatlifl, etc.

The genus is named after Mr. W. R. Brook Olivei', my collecting

companion for many years, and one of the members of the Kermadec
Islands Expedition.

Jeannka, n.gen.

Shell fusiform, the spire equalling the aperture in length ; aperture

oval; columella smootli ; outer lip thick, but not denticled ; canal

short, recurved. Protoconch turbinate, two-whorled, unsculptured.
Opercuhnn leaf-shaped, nucleus apical.

Type, J. Iledlei/i, n.sp.

Jeannea Hedleyi, n.sp. PI. IX, Fig. 14.

Sliell small, fusiform, solid. Characters as above. Adult whorls
five. Colour reddish-fawn with darker markings. Sculpture
commences with longitudinal ribs, which are well nuirked on the first

two whorls and fade away subse(iuently, not showing at all on the
last whorl. Spiral threads commence at the same time, but these

persist throughout, the last whorl showing two major ones above the
aperture, and seven equally spaced can be counted on the outer lip.

Between these are minor threads; on the last whorl three being seen

between each nuijor thread. In some shells these are faintly nodulous.
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and the higher two major tlireads are further apart, and between

thera are five to eight minor tlireads.

Measurements of type: Length 12, breadth 5mm.
Jlab.Sumlnj Island, Kermadec Glroup.

The animal examined alive was of a white colour; eyes sessile as

black specks
;

propodium square, whilst the radular characters are

such that it might be referable to Caiit/uirus or Pisania.

QuoTULA, n.gen.

This is introduced for the shell described by Quoy & Gaimard as

Purpura monodonta ( Voy. de I'Astrol. Zool., vol. ii, p. 561, pi. xxxvii,

figs. 9, 10, 1833) from Tongatabu. 1 have given the history of its

Avanderings from Coralliophila through Rhizochilus and Galeropsis

back to Curalliophila (these Proceedings, vol. ix, p. 76, 1910). I was

inclined to let it stay in Coralliopliila through the prejudice of the

Sinusigera apex, but study of this shell with tlie other forms assigned

to that genus has convinced me of the impropriety of so doing, and

the only course open is to separate it.

Coralliophila was introduced by H. & A. Adams in the Genera

Recent Mollusca, vol. i, p. 135, 1853, as a sub-genus of Rhizochilus,

and, though sixteen species were named as members of the genus, no

type was selected. l)all (Bull. Mus. Comp. Zool. Harv., vol. xviii,

p. 217, 1889) noted this, and remarked that C. maclreporarum could

not be accepted as type, as it was not one of the original members of

the sub-genus, but made no designation of type, adding " the true

Coralliophila has been renamed Fseudomurex^'. Cossmann (Essais

Paleoconch. comp., Livr. v, p. 83, 1903) has named as type '^Purpura

neritoidea, Lamk." In Adams' List is a " neritoideus, Chem.", so

I would fix this as type. With this species I do not consider Quoy &
Gaimard's P. monodonta congeneric, neither do I now accept

P. madreporarum, iSowerby {Gen. Rec. Fossil Shells, vol. ii, pi. 237,

tig. 12, 1834) as conspecific with the latter. "When looking up this

I noticed a footnote reading, " Since the above was written Mr. Gray
has separated the last-mentioned shells from Purpura, under the

generic appellation of Pallia." This refers to the sentence " Triton

undosiis of Lara. : we suggest the probability of its forming a well

distinguished genus in union with several other cognate species".

In the British Museum copy of Sowerby's work Mr. Edgar A. Smith

has noted that Pollia was not published by Gray until 1839 in

the Zoology of Beechey's Voyage ; this latter has generally been

quoted as the first entrance of Pollia, whereas Sowerby's note has

five years priority. Moreover, the type (by monotypy) of Pollia,

Soweiby, 1834, is T. undosus, Lam., so that Tritonidea, Swainson,

1840, would become an exact synonym, though probably both fall as

equivalent to Canthartis, Bolten, 1798.

Heterorissoa, n.gen.

Shell minute, rissoid, smooth and shining, thin, glassy, transparent.

Aperture broadly oval, peritieme thin, not continuous. Operculum
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semilunar, horny, concentric, with a lateral nucleus: inner edp;e'

thickened, with an internal rib from the nucleus, but no projecting rib.

Type, Heterorissoa secimda, Ii'edale.

This genus apparently takes the ])lace of Jeffreysia in the Southern
Hemisphere ; in sliell characters it agrees A-ery closely with thati

genus, but the operculuiu differs in lacking the projecting rib. Tlie

shell recently described as J. Wilfridi (Gatliff & Gabriel, Proc. Hoy.
Soc. Vict., vol. xxiv, p. 188, pi. xlvi, fig. 3, 1911) I would consider

to belong to my genus, also J. Edivardiensis, Watson (Cliall. Rep.
Zool., vol. XV, p. 584, pi. xliii, fig. 5, 1886), from Prince Edward
Island.

Thais, Bolten.

In this Journal, vol. ix, p. 322, 1911, I indicated my interest in

the generic treatment of the molluscs formerly chassed undQY Purpura,
liruguiere, but now known by the name of Thaia, Bolten. At that

time I was unaware that the group had been recently discussed bj^

Dall (Dep. Int. U.S. Geol. Surv., Prof. Paper No. 59, 1909), and it

was therefore with much interest that I studied his results. I hope
to more fully deal with the conclusions there arrived at, but would
here give expression to some points whereon I consider amendment
possible. Before proceeding further I would express my deep

gratitude for the great work which Dr. Dall is still doing
;
putting

on record valuable synthetic ]iapers, whereby analysis is made
possible to those who are not skilled in the more difficult task of

synthesis.

I have already definitely concluded that the juvenile stages of

molluscs must be studied before generic groups can be considered

stable. Though Dall has studied the animals, and found little

variation, I do not find in his paper anj" notice having been taken
of the earlier stages, and consequently in his treatment of the

New Zealand and Australian Tliaitids I find disagreement with my
own studies.

Dall recognizes Lepsia, Hutton, proposed for Purpura haustrum,

Martyn, as of sectional value, under the sub-genus Thais. The method
of classing the Thaitids, as one genus only, I consider improper, and
the four sub-genera seem absolutely artificial. The skeletal nature

of Dall's system is most perplexing to the Austral student who finds

no place for his most coraihou friends. For instance, take the group
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I mentioned (loc. cit., p. 321) as converging round Thais succincta,

Lam. The only name I know of as being based on any of those

there mentioned is Agnewia, Ten. -Woods, proposed for Purpura
tritotiiforriiis, Blainville. This is included in the general synonymy
of Thais by Dall, but of what section or sub-genus he considers it

a synonym in particular I am unable to say. Consequently I do not

know where Dall would place any of our Australian Thaitids, save

T. hausfrum, Martyn, and T. amygdala, Kiener. Having carefully

examined all the names noted by Dall as referable to these Thaitid

molluscs, I propose Lepsiella, n.gen., with type Purpura scohina.

Quo}' & Gaimard. and JVeofJiias, n.gen., with type Purpura Smithi,

Erazier, and will fully discuss their relationships and status in anotlier

place,

Melarhaphe, Meuke.

This would appear to bo the generic name to be used for the

Australian species grouped round Littorina mauritiana, Lamarck. In
the Proc. Roy. Soc! Tasm., 1908 (1909), p. 56, W. L. :^[ay accepted

Litorina, Menke, 1828, concluding that Ferussac's introduction of

Littorina was imrecognizable as being that of a nude name only.

He acknowledged that this acceptation was due to Mr. Hedley's
suggestion. My own interpretation of Ferussac's proposal was that

Littorina was legitimately introduced by that author, and, moreover,

that the type of that genus was L. obtusata, Linne, as fixed by Rang
(Man. Uollusques, 1829, p. 185) under the name L. littoralis. I am
glad to note that Dall (Dept. Int. U.S. Geol. Surv., Prof. Paper
No. 59, 1909, p. 79) had anticipated me in arriving at the same
conclusion. The type of Littorina is quite unlike the Austro-

!N^eozelanic shells known under that name, and the name to be used

for those is Melarhaphe. Commonly quoted as of Miihlfeldt, this

name was introduced into literature by Menke (Synops. meth. Moll.,

1828, p. 23) thus : Paludina glahrata, Zgl. {Turho c(Brulescens, Lam.,

T. riipestris, Chabr., Melarhaphe glairata, Mhlfld.). The first

reference is also to a manuscript name, as the only publication of

Ziegler's name is by Pfeiffer in the Nat. Deutsch. Land u. Sudw.
Moll., partiii. p. 46, pi. viii, figs. 9-10, 1828. This shell has been

identified as Littorina neritoides, Linn., of which Turho cctrulescens.

Lam., is also considered a synonym. When Quoy & Gaimard
described their Littorina Dienienensis (Yoy. de I'Astrol. Zool., vol. iii,

p. 479, 1835) they compared it specifically with L. cccrulescens,

Lamarck, so that there need be no hesitation in using Melarhaphe for

such shells.

Penion, Fischer.

The Austro-Neozelanic marine molhiscan group commonlj' referred

to as Siphonalia must bear this generic name.
Siphonalia was introduced by A. Adams (Ann. Mag. Nat. Hist.,

ser. Ill, vol. xi, p. 202, 1863) for a number of Japanese shells, of which
Buccinvm cassidari(eforme. Reeve, is the first species, and should be

taken as type ; the others are mostly congeneric with this. This shell
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has little relationship with the N'ew Zealand Tiisoid' shells, and'
Sip]to)ialia cannot be used for the latter.

Tryon (Man. Conch., vol. iii, p. 185, pi. liv, fij;. 355, 1881)
described an Australian shell as Siphonalia maxima. This was
transferred to Megalatractiis by Kesteven (Mem. Austr. Mus., vol. iv,

pp. 419 et seq., 1904), but «S'//?/?ow«//rt! wm.j;mrt is absolutely congeneric
with S. dilatata, Quoy & Gaimard, and these should not be classed

with Megalatractm. I will give full details con firming this conclusion
in anotbi>r place.

Ivobelt introduced ^?<s^ro/«.s7/s (Kiister's Conch. Cab., 1881, p. 127)
for a number of Fusoid shells, including the Austro-Neozelanic
' S/phottalia', but Eischer in the lifanud de Conch., 1884, p. 625,
cited as example of Austrofnsus (which he made a sub-genus of

Siphonal/a), S. aUeniata, Philippi, which was the second of Kobelt's

list, the Hrst being indeterminaVde. At the same time Fischer
jtroposed Penion for Siphonalia dilatata, Quoy & Gaimaid. I would
therefore fix S. aUernata, I'hilippi, as type of Austrofu.ms, and this

leaves P^?i/o;< to be used for tlie Austro-Neozelanic forms, and I would
here unhesitatingly place 8iplionalia maxima, Tryon.

Bembicium, Philippi.

This name must be used for the genus of Australian molluscs known
by the name of Risella. One species was for some time included in

the New Zealand List, but was expunged by Suter (Trans. New
Zeal. Inst., vol. xxxviii, p. 325, 1905 (1906)), who, however,
concluded it must still be retained as occurring in the Pliocene iu

New Zealand.

Risella has been generally quoted as of Gray, 1840, but that

reference is to the Synops. Brit. Mus., where it only occurs as a nude
name. The earliest introdmtion legitimately made by Gray appears

to be in the Proc. Zool. Soc. Lond., 1847, p. 150, where we read:

^'Risella, Gray, 1840, 1844. Ikmlicixim, Philippi, 1846. Trochus

melanostomus.^''

The 1844 reference to Gray seems to be only another case of Synops.

Brit. !Mus., so that Bcmhicium, Philippi, 1846, has clearly priority

over Risella, Gray, 1847. In the Zeitschr. fiir Malak., September,

1846, p. 129, Philippi introduced this genus and monographed the

species. Herrmannsen {Ind. Gen. Malac, vol. i, p. Ill, 1846)

designated as type of Bembicium, Trochus vielannstomus, so that Risella,

Gray, becomes an absolute synonym. In his vol. ii, 1847. Herrmannsen
included Risella as a name in the Synops. Brit. Mus., which he had not

seen, and in his Supplement, p 119, 1852, included it as published

in the Proc. Zool. Soc. Lond., 1847, p. 150.

This correction has escaped the attention of Australian workers for

two reasons : first, the inaccessibility of literature compels acceptance

of many quotations without op])ortunity of verification, and the

constant citation of Gray, Synops. Brit. ^lus., 1840, by better

situated workers, would arouse no suspicion that only the nude name
there occurred; secondly, in the Manual of Conchology, vol. ix,
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where Risella is monographed, there is no mention of Bemlicium,

Philippi, to incite interest.

1 might here point out that Cossman recently proposed a new
genus, which he named Risellopsis (Havre Bull. Soc. Geol., vol. xxvii,

p. 59, 1907 (1908)), but that name had been previously selected ))y

Kesteven (Rec. Aiistr. Mus., vol. iv, p. 319, 1902) for a New Zealand

mai'ine molluscan genus.

LoRA, Gistel.

In the Bull. Mus. Comp. Zool., vol. xliii, p. 259, 1908, Dall

details the history of the generic names Defrancia, Millet, 1827, and
ClafhureUa^ Carpenter, 1856, selecting for type of Millet's genus

Befrancia pagoda, Millet, and accepting that as type of Clathurella,

Carpenter. It has apjiarenth' been overlooked that Gistel (Katurg.

Thierr. hoh. Schulen, 1848, p. ix) had introduced Zorrt as a new name
for Befrancia., Millet, noting B. viridida, U. Fabr., as a typical species.

Pachtcheilus.

In the Penny Cyclopedia, vol. xvii, p. 454, footnote, 1840, this

name is introduced as a better name than Pachylabra, Swainson's

substitute for Pachystoma, Guilding, preoccupied. This would seem
to invalidate Lea's later Pachychilus.

Trochus Boyanus, n.sp. PI. IX, Fig. 12.

Shell pyramidal, large, massive, imperforate. Whorls more than

twelve, subscalar, last whorl strongly keeled, base flat. Colour white.

In adult specimens scul[)ture scarcely distinguishable, but on the

last whorl can be noted a sculpture of nodules somewhat after the

style of ornamentation seen on T. py?amts, Born, but much finer.

Base smooth, save for growth-lines. Aperture quadrate, very oblique,

the basal portion smooth inside ; outer lip thin, and very fragile.

Columella pearly, anteriorly terminating in a solid tubercle, and
ascending with a semicircular sweep. Operculum tliin, horny, multi-

spiral, nucleus central ; size 32 X 27 mm.
Measurements of type : Height 84, major diameter, 84 mm.
Mab.— Sunday Island, Kermadec Group.
The type of Trochus, Linne, Syst. Nat., 10th ed., 1758, p. 756,

I now designate as 2\ maculatus, since T. Niloticus does not occur

there.

Claxculus atypicus, n.sp. PI. IX, Fig. 7.

Shell small, depressedly globose, solid, umbilicate
;

periphery

rounded, base flattened. Colour: dark greyish-brown, painted

obli(juely with yellow or fawn. Whorls six. Sculpture consists of

fine spiral thi-eads of varying strengths, about eighteen major ones on

the last whorl. The preceding whorl shows six major threads only.

The axial sculpture is represented by very fine close lines. Suture
<leep, channelled, bounded by a row of nodules. Aperture oblique,

sub-quadrate, the outer lip slightly crenulate and recurved. Umbilicus
deep, surrounded by a noduled callused rim, tlie callus extending to
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meet the outer lip. Columella obliquely inserted in the umbilicus,

"with a small nodule at each end. Operculum circular, horny, thin,

multispiral, nucleus central.

Measurements of type : Height 8, major diameter 9 mm.
ITah. —Sunday Island, Kermadec Group.

MONILEA INCERTA, U.Sp. PL IX, Fig. 6.

Shell small, turbinate, thin, umbilicate ; whorls convex, graduallj;-

increasing, slightly flattened below the suture, last whorl rounded at

the periphery. Colour: generally blackish -grej' irregularly rayed
with white. Whorls six, the first one and a half minute, unsculptured

;

the sculpture consists of spiral threads increasing in number and
strength, the penultimate whorl having three major ones, the last

five above the periphery ; between these run from one to three minor
threads. The whole shell is overridden by very fine axial striae.

The base is sculptured with about twelve even-spaced ridges, similarly

overridden. Umbilicus narrow, bounded by a thickened rib, only

developed in the adult; inside white. Apeiture sub-quadrate, outer

lip thin. Columella ascending with a faint reflection, and liigher

again reflected, when a rib enters the umbilicus ; connected with the

outer lip by a slight callus. Operculum circular, multispiral, nucleus

central, thin and horny.

Measurement of type : Height 10, major diameter 9 mm.
Hah.—Sunday Island, Kermadec Group.

Gena Oliver!, n.sp. PI, IX, Figs. 4, 5.

Shell oblong ovate, small, thin, about twice as long as broad.

Whorls four. Colour blackish-grey, more or less marbled with lighter

grey and white. Sculpture consists of fine spiral grooves decussated

by growth-lines, but the apex has two well-developed keels which
are diagnostic. Columella arched.

Measurement of type : Height 9, length 11 mm.
Hab.—Sunday Island, Kermadec Group.

Yanikoro Wai.lacei, n.sp. PI. IX, Fig. 11.

Shell globose, thin, perforate, last whorl increasing and descending

rapidly. Whorls four. Colour white. The first whorl and a half are

elevated, unsculptured, the succeeding whorls bearing fine closely set

wavy threads, which are crossed by minute crowded strife, these last

predominate on the last whorl, but the whole sculpture is very fine.

Columella oblicjuely set, straight ; umbilicus wide and deep, bounded
by a crenulate rib, inside crinkled parallel to the columella ; aperture

semicircular, outer lip thin. Operculum horny, paucispiral, thin, like

that of a Mclarhaphe. This does not agree with the description of

the operculum of J'linikoro as given by H. & A. Adams.
Metisurement of type : height 4, breadth 4"5 mm.
Ifab.—Sunday Island, Kermadec Group.

Trivia desikabilis, n.sp. PI. IX, Figs. 8, 9,

Shell small, sub-oval, extremities slightly produced ; white,

strongly sculptured. Sculpture consisting of about thirty major
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tidges, a few intercalatory ribs sometimes present; all are continuous,

a very slight depression only being noticeable in the middle of the

'iback. The interstices appear smooth. Aperture narrow ; the teething

agreeing with the ribbing present.

Length 7, breadth 5, height 4 mm.
Hah.—Sunday Island, Kermadec Group.

Trophon suBTROPicAr,is, n.sp. PL IX, Fig. 3.

Shell very small, regularly trophonoid. Colour brownish. Protoconch

two-whorled, elevated, smooth, white. Four adult whorls, regularly

shouldered, with eight to ten longitudinal varices, which are crossed

by spiral ribs, the tirst two adult whorls showing one, the third three,

and the last tive, three of which are prominent. In some shells the

spirals overrule, but usuall)' they are subordinate to the longitudinal

varices. Aperture oval, denticled within the outer lip, which is heavily

varicose. Canal short, recurved, open. Operculum typical.

Measurements of type : Length 3, breadth 1*5 mm.
Hab.—Sunday Island, Kermadec Group.

*

CoNUS Kermadecensis, n.sp. PI. IX, Figs. 1.5, 16.

Shell of medium size, quite smooth. Colour reddisb-yellow, towards

the middle of the shell a fainter band is usually seen when the shell

is destitute of the thick red-brown epidermis, rarely persistent, save

on the last quarter of a whorl. Number of whorls unknown. Spire

slightly elevate ; broad, conical, sutures impressed, periphery

subangled. Anal notch distinct, outer lip thin. Pillar lip almost

straight with a faint twist at anterior end ; aperture widening

anteriorly where there are a few wrinkles. Inside white, edge of

outer lip tipped with brown. Operculum variable in size and shape.

Measurements: Height 55, 42, 31mm.; breadth 29, 25, 18 mm.;
height of spire 12, 8, 8mm.

Hab.—Sunday Island, Kermadec Group.

Cassidea Perkyi, n.sp. PI. IX, Fig. 17.

Shell small, ovate, smooth, aperture more than half tlie length of

the shell, outer lip reHexed, scarcely variced, and bearing no denticles.

Colour fawn with four darker transverse bands, only noticeable on the

last whorl and clearly marked on the reflected lip as reddish-brown

marks ; sometimes the bands are broken and appear as oblong marks.

Five adult whorls and tlie usual juvenile Cassoid apex, but varices

are not apparent, save rarely on the last half-whorl. Aperture some-

what obliquely pyriform, the anterior canal short and recurved.

Columella with an anterior groove, but otherwise smooth. Length 43,

breadth 24, length of aperture 25 mm.
Hab.—Sunday Island, Kermadec Group.
Bearing a deceptive resemblance to C. cernica, Sowerby, but that

species is a smooth relation to C. vibex, to which this form is not
closelv allied.
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All the types of these new species will be presented to the

Canterbury Museum, New Zealand, and paratypes are in the
Australian Museum, Sydney.

EXPLANATION OF PLATE IX.

Fig.
1. Royclla sinon, Bayle.

2. Royclla sp. (undescribed).

3. Troplion suhtropicalis, n.sp.

4. 5. Gcna Oliveri, n.sp.

6. Monilia incerta, n.sp.

7. Clanculus atypicus, n.sp.

8. 9. Trivia desirabilis, n.sp.

10. lioya Keniiadecensis, n.sp.

11. Vanikoro WaUacei, n.sp.

12. Trochus Boyanus, n.sp.

13. ,, ,, operculum.
14. Jeannea Hedleyi, n.sp.

15. 16. Comes Kermadecensis, n.sp.

17. Cassidca Perryi, n.sp.
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ON A COLLECTION OF LAND AND FEESHWATER MOLLUSCA
FEOM JAVA.

By M. M. SCHEPMAN.

Read 14th June, 1912.

PLATE X.

During his star in Java Mr. E. Jacobsoii collected amongst other

objects of Natural Histor}- some molluscs, the majority consisting of

]ancl and freshwater species, ^vhit•h he had the kindness to send to

me for identification and description ; amongst them I found a few

forms which appear to be new to science, and as the accurate

localities give a real importance, even to the more common and

already known species, I now give a list of all of them.

1. Yjxrinopsis Collingei, n.sp. PI. X, Figs. 1, 2.

Animal of a light flesh-coloured tint, which on its upper surface

is only clearly visible beneath the shell and on the foot-fringe, the

neck of a rather dark slate colour, as well as the upper tentacles, the

sides of the anterior part mottled with faint spots of black pigment,

tlie dorsal face of the caudal part nearly quite blackish, mantle

blackish, with two lobes ; right mantle-lobe large, strongly black-

spotted, leaving only an arborescent figure of whitish colour

;

left lobe narrower, of the same colour, but of simpler pattern, with

only a few light-coloured branches; caudal part sharp, pointed

behind, without mucous pore, with a median dorsal groove of lighter

colour, and oblique furrows, running from the median groove towards

the posterior end; foot-friuge bordered above bj- a double, impressed

line. Foot-sole divided in a narrow median and two lateral planes,

flesh-coloured, darker behind. Shell depressed, thin, corneous;

whoiis slightly convex, four in number, of which about two form

a large nucleus, which is microscopically spirally striated, the striae

being ])itted; third whorl still finer and more remote, spirally striated

with plain strise, but as well as last whorl smooth and shining; last

whorl with fine growth-lines, which are partly fold-like and with

a crenulate infrasutural margin, bordered by a groove. Peristome

thin, aperture depressed.

Length of animal about 30, breadth of foot 2-5 mm. ; largest

diameter of shell 8"o, height about 5 mm.
JIab.—Nongkodjadjar, Tengger Mountains, January, 1911. One

specimen, in my collection.

This species has much puzzled me ; the animal agrees in every

respect with Semper' s description of his genus Vitrinopsis, but the

shell with his genus Vitrinoidea. I have provisionally located it in

Vitrinopsis, as the mantle, though damaged, evidently consisted of

two separated lobes. I thought it not advisable to create a new
genus on a single damaged specimen. Mr. Jacobson has given the

following interesting account of the living animal: " The slug was
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found under the bark of a decayed tree. At its sides it has two
peculiar, thin lobes, which, when the slug creeps undisturbed, are

spread over each side of the shell, and cover a large part of it ; if

disturbed it partly retracts these lobes. If excited the slug is

uncommonly active, writhing to the right and left, and violently

moving the body like an earth-worm. I have never seen a slug which,

is so active in its movements. It cannot withdraw completely in the

shell." As far as I know* this is the first species of the genus

described from Java, though 8trubell and Fruhstorfer may have

found such.

2. Xesta Dwipana, Gude.

Gude, Proc. Mai. Soc, vol. v, p. 264, pi. vii, figs. 15-17, 1903;
V. Martens, Ostas. Landschn., p. 254 [Jenynsi).

Hah.—Gunung Ungaran, September, 1910. Two specimens.

The specimens belong to the colour-variety, which has been named
by Boettger V. concolor, without description, received from Fruhstorfer.

from the Gunung Gedeh, as Macrochlamys Jenyn&i v. concolor ; it

is characterized by its rather uniform yellowish - brown colour,

without band. On comparison with Gude's descriptive table, I find

Mr. Jacobson's specimens agree in every respect with the characters,

and are quite ditferent from Martensia Jenynsi, Pfr., of which species

I could compare two East African specimens. In Journ. of Mai.,

vol. X, p. 53, 1903, Gude has recorded the species in his classified

list of helicoid land shells of Asia as Macrochlamys Dwipcensis.

3. Hemiplegia patens, v. Martens.

V. Martens, Archiv f. JSTaturgesch., 1891, p. 27, pi. iii, fig. 1,

Hah.—Nongkodjadjar, January, 1911. One specimen.

The only specimen is young, as may be judged by its ver}' thin,

partly broken peristome ; it agrees as well as can be desired with

the description and figure of v. Martens, but it is not quite 40 mm.
in its largest diameter, has about half a whorl less, and the aperture

is still more rounded ; these differences, liowever, would disappear

if the shell were full grown. It is nearly from the same locality

as the type of v. Martens. It agrees with specimens received from

Fruhstorfer as II. gemina, v. d. B., but not with the description and

figure of Pliilippi (Abbild. neuer Conch., vol. i, p. 9, pi. i, fig. 1),

the umbilicus being nearly closed, the last whorl much broader,

sculpture different, etc. Professor Thiele, who had tlie kindness to

compare my specimens with the only type of v. Martens, affirms my
suggestion that it is //. patens.

4. Hemiplecta Humphretsiana, Lea, var.

Lea, Trans. Phil. Soc. Philadelphia, vii, p. 463, pi. xii, fig. 16, 1841
;

V. Martens, Ostas. Landschn., p. 233, pi. x, figs. 3, 4, 6.

Hah.—Nusa Kambangan, March, 1911. One specimen.

The specimen is young; it does not exactly agree with any of the

figures I could compare, nearest perhaps in shape with var. complanata,
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V. Martens (loc. eit., p. 234. pi. x, fig. 3); in sculpture it agrees with

other specimens fioui Java, but in colour it is peculiar by a narrow

brown line, just above the light-coloured peripheral zone, which is,

howevei", much narrower tlian that in V. Martens' tig. 6 of v. hifasciata,

which is very difPereiit in size and shape.

5. Dyakia lluMPHir, v. d. Busch.

V. d. Busch in Philippi; Abbild. neuer Concli., vol. i, p. 9, Helix,

))1. i, fig. 2; Mousson, Moll, von Java, p. 18, pi. i, fig. 2;
Reeve, Conch. Icon., Helix, fig. 480; v. Martens, Ostas. Landschn.,

p. 220; Pilsbry, Man. Conch., ser. ii, vol. ii, p. 20, pi. iii,

fig. 38.

ZTrtS.—Guniing Gedeh, March, 1911, one specimen; Gunung
Ungaran, September, 1910, two specimens.

The specimens are very young, but easily recognizable.

6. Di'AKIA CLYPEUS, MoUSSOU.

Mousson, Journ. de Conch., 1857, p. 156; v. Martens, Ost;is.

Landschn., p. 227 ; Pfeitfer, Nov. Conch., vol. iv, p. 27,

pi. cxv, figs. 3-5 ; Pilsbry, Man. Conch., ser. ii, vol. ii, p. 20,

pi. iii, tigs.' 39, 40.

Hah.—Nongkodjadjar, January, 1911. Four specimens. The
largest specimen is nearly ([uite flat above.

7. Helicarion Adolfi, Boettger.

Boettger, Bericht Senckenb. naturf. Gesellsch., p. 138, pi. v, fig. 1,

1890.

Hab.—Gunung Gedeh, March, 1911, one specimen; Gunung
Ungaran, September, 1910, one specimen.

This species, which is characterized by excessively fine spiral

striae below the suture and at the base of shell, was found originally

on the Gunung Salak by Strubell, and it seems to be rather common,
at least Fruhstorfer has collected it at several other localities in Java.

8. Parmarion pupillaeis, Humbert.

Humbert, Mem. Soc. phj's. et Hist. nat. Geneve, vol. xvii, 1863,

p. 109, fig 1 ; V. Martens, Ostas. Landschn., p. 179, pi. v,

figs. 7, 8, pi. xii, fig. 3 ; Sitnroth, in Zool. Ergebn. einer Iteise

in Ost Indien, vol. iii, p. 106, pi. vii, figs. '6, 7, 10, pi. viii,

figs. 16, 17.

Hab.—Gunung Ungaran, September, 1910. One specimen.

This specimen has a dark shell with the characteristic folds at its

right side.

9. Parmarion (?) sp.

Hab.—Gunung Ungaran, September, 1910. Two specimens.

The largest of the two specimens has a lengtli of scarcely 10 mm.,
and is too young for identification ; the shell in situ seems to be

white.

VOL. X.—OCTOBER, 1912. 16
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10. MlCEOPAKMAKION JaCOBSONI, II, sp. PI. X, Figs. 3-8.

Hah.—Nongkodjadjar, January, 1911. Three specimens.

Animal dark grey-brown, witli a leddisli tint, more predominating

in the smaller specimens, in the adult the dorsal anterior part darker,

with traces of a blackish longitudinal band on each side behind tlie

tentacles, very conspicuous in young ones, and a blackish streak on

each side of the tail; mantle of the same colour as body, with faint

blackisli spots, likewise conspicuous in the young ; body and mantle

rugose, but witliout warts
;

])eripodial groove distinct, fringe with

very faint dark lineoles at tlie anterior and posterior parts,

particularly faint in the adult. Keel of intestinal sac ratlier

sharp, with a few dark spots. Foot-sole with a median part, but

little darker th.m the sides of body, lateral parts darker. Caud;d keel

sharp, of slightly lighter colour; caudal mucous pore an oblique slit.

Leiigtli in alcohol about 40 mm.
Shell convex, oval, with bluntly rounded anterior margin, running

with rounded angles in the Literal margins, covered by a brownish-

vellow epidermis, projecting beyoiul the sides. No trace of spire. Of

the generative organs the vestibule is small, the receptacular duct is

short, only repi"esented by a narrow part of the receptacnlum seminis,

which is a large oblong sac, attenuated at its distal part; the penis

is swollen in its proximal part, contracted at its entrance in the

vestibule, distally it is hooked on one side, with a blunt point at the

other side, where the vas deferens ends it is rounded, below the hook-

like top a rather long retractile muscle is inserted; the free oviduct

is ratlier long, more distally with a swollen vagiiud part, again

attenuated towards tlie vestibule ; the dart-sac is oblong, roundedly

attenuated towards its distal, strongly attenuated towards its proximal

end, no retractor muscle visible. Dart, unfortunately broken, con-

sisting of a slender calcareous rod, with a broad base; the point is

wanting.
Type-specimen in my collection, cotypes in the Leyden Museum.
As 1 could not identify this species with any of the described ones,

I asked the advice of Mr. Collinge, who had the kindness not only to

examine it for me, but to make a dissection and to send a sketch or

drawing of the generative organs, adding that it was a new species-

of Microparmarion on account of its dart. The shell itself agrees

more with that of Parmarion, as well as the rather sharp keel of the

intestinal sac. In shell character it agrees with If. Atistent, Simr.

("Ueber einige Parmarion Arten," in Weber's Zool. Ergebiiisse einer

Keise in Niederl. Ost Indien, p. 109). Simroth says of the shell :

"Die Schale ist betrachtlich starker gewolbt, als bei den vorigen

[M Struhelli), das Gewinde scheint viillig resorbiert zu sein."

Collinge writes that the new species is nearly allied to M. Javanica,

Coll. (Ann. and Mag. Nat. Hist., ser. vir, vol. iv, p. 400, pi. viii,

figs. 11-19, 1899). This concerns the generative organs, for in its

extei'nal characters it is very different in many respects, especially by

its relativel}- smooth surface, which is densely set with warts in

2[. Javanica, and the sliell has a well-developed spire. As to the
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generative organs, the new species differs from M. Javanica bj' its

small vestibule, which is lai'ge, triangularly rounded in Javanica',

that species has a much smaller and pyriform receptaculum seminis,

and the penis is quite diifeient in shape, the vaginal part is not

swollen, etc. Though the specimens varj' in colour, the younger

ones being more distinctly marked with black, they will, however,

probably belong to one and the same species, the differences are

certain 1
J'
not stronger than those figured by Simroth (loc. cit., pi. vii,

figs. 6«, 6^) as the adult and young of Parmarion Weheri.

11. MiCROCYSTiNA iNFANs, Pfeiffer.

Pfeilier, Proc. Zool. Soc. Lond., 1854, p. 290 ; id., Monogr. Heliceorum,

vol. iv, p. 51; lleeve, Conch. Icon., vol. vii. Helix, fig. 1417;
Martens, Ostas. Landschn., p. 243 ; Boettger, Bericht der

Senckenb. naturf. Gesellsch., 1891, p. 257.

Hah.—Nongkodjadjar, January, 1911. One specimen.

The species seems to be somewhat variable, the whorls of the specimen

are a trifle narrower than the majority of those I received from

different sources from Java, but it agrees rather well with a not yet

described var. rufula, Boettg., which is slightly smaller and darker

than those denoted as typical.

12. Plectotropis Tenggekica, n.sp. PI. X, Figs. 9-11.

Shell comparatively narrowly urabilicated, thin, fragile, yellowish-

brown, depressed, spire conoidal, periphery with an obtuse angle or

keel, obsolete near aperture, whorls 5^, rather regularly increasing,

last one slightly bi-oader, moderately convex, with a shallow sutiu'e,

slightly descending towards the aperture. Sculpture consisting of

fine, rather irregular plicae, the whole shell with short hairs. Aperture

moderately oblique, bi'oadly lunar, peristome regularly rounded (not

quite developed), coluraellar margin reflected at and partly covering

the umbilicus.

Diam. maj. 10, alt. 6-5 mm. ; apert., alt. (diagonally) 4*5,

lat. 4 mm. ; diam. of umbilicus, 2 mm.
Hah.—Nongkodjadjar, January, 1911. Two specimens. Type in

my collection, cotype in Leyden Museum.
Though these specimens aie not quite developed, the peristome

being still thin and fragile. I thought it fit to name them. The
nearest ally is P. Schepmani, ]\llldff'. (Nachrichtsbl. d. D. Mai.

Gesellsch., 1897, p. 68), by its narrow umbilicus; compared with

a cotype presented by Professor Boettger, who originally named but

did not describe it, the shell is higher, the keel more obtuse ; that

species is conspicuouslv spirally striated, and shows no traces of

hairs or even scars. P. Wi)iteriana and Sutnatrana are still more

remote.

13. Chloritis crassula, Philippi.

Philippi, Abbild. nener Conch., vol. i, p. 152, Helix, pi. v, fig. 3;

V. Martens, Ostas. Landschn., p. 276 ; Boettger, Bericht

Senckenb. naturf. Gesellsch., 1890, p. 144, pi. v, fig. 7.

Hab.—Gunung Gedeh, March, 1911. One specimen.
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The spocinu'ii, which is yoiinp:, as»;reos vorv well with Philippi's

figure of ii young' shell, but in sucli forms eouipurisou with a ratlier

obscure figure may always leave some doubt; Boettger has figured

a verj' complete speciiuen from the Gunung Salak ; 1 can gee no

difference in my other specimens from Java, as far as concerns shape

and sculpture, but of course the characters of aperture rcimiiu

undecided.

14. AMrniDROMUs palaceus (v. d. Busch), Moussou.

Mousson, Laud- u. Siissw. ^loll. von Java, p. 28, pi. iii. lig. 1 :

V. Martens, Ostas. Laiulscliii.. ]>. 352 ; Tilsbry, ^laii. Conch.,

ser, ir, vol. xiii, p. 134, pi. xlvii, ligs. 1, 2, 4-6.

Hab.—Babakan, March, 1911. One specinum.

Agreeing in shape and rather coarse sculpture with tlie e.xisting

figures and with specimens I could compare, the only difference is

that the specimen has in all five bhickisli streaks, one large preceded

bj^ a narrow one above the point of junction of the ])eristome, one on

the back of the last wliorl, and two narrow ones on tlie penultimate

wliorl; of these latter two I find lu) ineutiou in literature. A. penrrsiis,

which is a many-streaked species, is much smoother. Y. d. Jiuscli

has not described this species.

15. Amphidiiomus FUKcrLLATUs, Mousson.

Mousson, Land- u. Siisswasser ^loU. von Java, pp. 32, 115, pi. iii,

fig. 3; V. Martens, Ostas. LaTidschn., p. 357, ])1. xxi, tig. 3;

rilsbry, Man. Conch., ser. ir, vol. xiii, p. 216, pi. Ixvi,

figs. 38-40.

Jlab.—Nongkodjadjar, January, 1911. Two specimens.

A verv variable si)ecies ;is regards colour-markings ; tlie specimens

under consideration belong to a variety witli the tiammules but rarely

bifurcated.

16. PsEUDOPARTrr.A GAT.KKICDU'M, MoUSSOn.

Mousson, Land- u. Siisswasser Moll, von Java, p. 34, pi. iii, fig. 5 ;

V. Martens, Ostas. Laudschn., p. 324.

ITab.—Nusa Kambangan, March, 1911. One specimen.

A little larger than Mousson's type (19 instead of 17 mm.) and

without the blackish top, but otherwise perfectly agreeing with his

desci'iption. The species seems to be rather variable in shajjc and

colour-markings. I possess several specimens with and without dark

top, with and without the brownish band in the aperture, (piite

white and with a peripheral baud, but all agree in their principal

characters.

17. Vagixula Stuubklli, Simroth.

Simroth, Sitzungsber. naturf. CJesellsch. Leipzig, 1891-2, pp. 58, 84 ;

id., Abh. der Senckenb. naturf. Gesellsch., vol. xxiv, p. 137.

pi. xiv, figs. 1-6, 9, 1897 ; v. Martens, in Weber, Zool. Ergebn.

Reise Niederl. Ost Indien, vol. ii, ]). 247.

ffab.—Sanuirang, I^ovember, 1909, June, July, 1910. Three

specimens.
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One of tlie specimens, taken in November, is young, and the

hyponotura is but faintly spotted with blackish ; the iiotum is likewise

of a lighter colour than in the larger specimens.

18. SucciNEA Javanica, n.sp. PI. X, Pigs. 12, 13.

Shell ovate, with sliort spire, pellucid, amber-coloured. Whorls
about three, rather convex, but more flattened at tlieir upper part.

Sculpture consisting of numerous fine growth-lines, and at intervals

stronger ones, which have the character of folds, especially on the

dorsal side of last Avhorl, and more conspicuous b(;lo\v the suture;

moreover, the shell has a fine sculpture, only visible under a strong

lens or low power of the microscope, consisting of oblif|ue proti'active

and retractive lines, which intercross and give a dull appearance to

the shell ; last whorl rather oblique. Aperture oval, with a moderately'

sharp angle above, peristome thin. Columella foiining a blunt angle

with body-whorl, with a sharp edge from body-whorl to regularly

rounded basal margin ; no trace of umbilicus, the columellar margin
of body-whorl, with a narrow thin layer of enamel, more conspicuous

and circumscribed in its lower half, until the point of junction with

the basal mar<:in.

Alt. y, lat. 00 mm. ; apert., alt. 6'5, lat. 3".5mm.

J/ah.—Tuntang Kiver, Octobei', 1910. One specimen in my
collection.

This species seems to be very different from S. ohena, \. Martens

(Ostas. Landschn., p. 387, pi. xxii, fig. 21), Avhich is much more
convex, less oblique, and has no peculiar sculpture. The only species

from the archipelago of wliich I find a description of such sculpture

i- .S'. solklula, Pfr. (Proc. Zool. Soc. Lond., 1849, p. 134), afterwards

<li<rribed and figured by Smith (loc. cit., 1887, }•. 518. fig. 1, woodcut,

and Christmas Island Monograph, 1900, p. o6, pi. viii, figs. 8, 9), but

in that sy)ecies the whorls are more convex below the suture,

accordingly the shell has a less elongated appearance, and the

columellar side is less angular at the point of junction of upper

part of columella and body-whorl. >S'. gracilis, Lea, which has been

recorded from Java wnth doubt, is quite different accoi'ding to Pfeiffer's

description (Mon. Helic, vol.ii, p. 518), and S. siihrugata, Pfr., which
might have a secondary sculpture, according to Pfeiffer (loc. cit.,

vol. iii, p. 10), " vix nitidula, quasi pruinosa," is from Borneo, and
differs in many respects.

19. Limn,t:a Javaxica, Mousson, var.

^lousson. Land- u. Siissw. Moll, von Java, p. 42, pi. v, fig. 1
'>

V. Martens, Conch. Mitth., vol. i, p. 87, pi. xvi, figs. 1-10;

id., Siiss.- u. Brackwasser-Moll. des Ind. Arcbipels. p. 3, pi. i,

figs. 3-7
;

pi. xii, figs. 2, 4.

Ifah.—Tuntang Hi ver, October, 1910. Six specimens.

The specimens of this verv variable species are young, and only

one of them seems to be full-grown, but is unfortunately broken.
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Of the quoted figures tliose of var. intamescens, v. Martens (Conch.

Mitth., figs. 2-4), come nearest, but liave the subangular shoulder

still more pronounced.

20. Canidia Helena (Meder.), Philippi.

Philippi, Abbild. neuer Conch., vol. ii, p. 170, MeJania, pi. iv, fig. 4;

^lousson, Land- u. Siissw. Moll, von Java, p. 64, ])1. x, fig. 2;

V. Martens, Siiss.- u. Brackw. Moll, des Ind. Archipels, p. 75.

Ilab.—Tuntang River, October, 1910. Two specimens.

This species has not yet been recorded from Samaraiig. The
western localities recorded by v. Martens are Batavia and I'reanger

Regencies; the most eastern one in Java is Sural)aya ;
FruhstortVr

has collected it at Sukabumi. Though both specimens are only dead

shells they are noteworthy, as they fill up a gap in the geographical

distribution of the species.

21. Ampdllauia scutata, Moiisson.

Mousson, Land- u. Siissw. Moll, von Java, p. 60, pi. viii, fig. 2 ;

Philippi, Martini-Chemn. Condi. Cab., 2nd ed., Ampullaria, p. 9,

pi. i, figs. 4-6; V. Martens, Siiss.- u. Brackw. Moll, des Ind.

Archipels, p. 18.

Sal.— Djoeja, February, 1911. Thiee specimens.

I liave followed the views of v. Martens, who considers the name
conica, Gray, in Wood's Index Test, too doubtful to apply it to this

species from Java, which has been so clearly characterized by

Mousson, though Gray's name should have priority. The operculum,

which is one of tiie best characters distinguishing it from A. ampiiUacea,

Linn., is very well represented by the quoted figure 6 of Philippi

and by Mousson.

22. ^Ielania testddinaria, v. d. Busch.

V. d. l^usch in Philippi, Abbild. neuer Conch., vol. i, p. 3, ])1. i,

fig. 14 ;
Mousson, Land- u. Siissw. Moll, von Java, p. 66, pi. xi,

figs. 1-3; Brot, Martini-Chemn. Conch. Cab., 2nd ed., Mclanidse,

p. 49, pi. vi, fig. 3; v. Martens, Siiss.- u. Brackw. ISloU. des

Ind. Archipels, p. 31.

Hah.—Tuntang River, October, 1910. Fourteen specimens.

The specimens agree rather well with Mousson's fig. 3. The
flammules are sufficiently conspicuous in well-preserved shells, but

man}- of them are mucli eroded. One specimen is remarkable for

the shape of its aperture The shell evitlently has been re])eatedly

broken and lepaired by the animal, and consequently tlie base is

quite flattened, and has a superficial resemblance with some forms

of the American genus Phurocera, e.g. P. canalicnlatum, Say; but

eomj)arison with the other specimens from the same locality leaves

no doubt about its true position;
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23. Melania sp.

Jlah.— Tiintang River, October, 1910. Tliree specimens.

The collection contains three ribbed specimens, one large one,

which is too much eroded for identification and lias the aperture
broken, and two small specimens too young for determination.

24. Melania scabra, Miill., var. mutica, v. Martens.

V. Martens, Siiss - u. Brackw. Moll, des Ind. Archipels, p. 64, pi. iv,

figs. 9-12; Brot, Maitini-Cheran. Conch. Cab., 2nd ed., Melanidse,

p. 268, pi. xxvii, tigs, \-\d-e.

Sab.—Tuntang River, October, 1910. Three specimens.

These specimens differ from the type by the obsolete libs of the
upper whorls, which are entirely lacking on the last whorl, and in

one shell even on the pennltimate whorl; this latter specimen has
dark spots below the suture and near tiie periphery, and agrees in

this respect with Rrot's fig. 15« of the same plate.

25. Leptopoma altum, MollendorfF.

MolleiidorfF, Nachrichtsbl. d. Deutschen Malak. Gesellsch., 1897, p. 90.

Ilah.—Nusa Kambangan, March, 1911. One specimen.

This operciilate land shell sufficiently agrees wnth v. McillendorfF's

description, as far as concerns shape and sculptnre ; in colour it better

agrees with one of the specimens received from Fruhstorfer, and
identified by the author, the last whorl of the specimen under
consideration being for a large part yellowish-brown, with exception

of a narrow peripheral band, a larger basal zone, and a few narrow
infrasutural zones whicdi are whitish. The species seems to be rather

variable in colour-markings.

26. Lagochilus trochifoumis, n.sp. PL X, Figs. 14-16.

Shell narrowly umbilicated, umbilicus partly covered ; shell sub-

conical, with high spire, rather solid, sub-pellucid, yellowish, with
purple-brown flames, reaching in last whorl from suture to the

interior of umbilicus. Whorls 54-, convex, about two upper ones

forming a smooth, shining, dark, corneous apex ; suture deep.

Sculpture consisting of fine spiral striae and stronger spiral lirae, four

in number on penultimate whorl, about eight on last whorl, and
a few fainter ones ; the whorls are crossed by conspicuous oblique

growth-lines
; rather short black hairs are visible on some parts of the

lirae, and shorter ones on other parts, but they are mostly rubbed off.

Aperture nearly circular, above with the characteristic incision,

diiigonal, ])artly double, the interior margin with a narrow, bluish-

white, thickened rim, external one narrow, formed of several corneous

layers. Interior of aperture flamed hy the transparency of shell.

Alt. 6-5, lat. 6 mm. ; apert alt. (diagonally) 2-75, lat. 2-5 mm.
Ilah.—Gunung TJngaran, September, 1910. One specimen in ray

collection.

This species is the highest one known from Java. L. convexum,
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Mlldff. (Nachriclitsbl. D. Mai. Gosellsch., 1897, p. 91), accordiug to

description should come nearest in this respect, but my specimens,

formerly examined by v. M Ollendorff, as well as one I received for

comparison from the Museum of Berlin, are larger and moie depressed.

It differs moreover by the larger number of keels, a less

()bli(|iie, more circular aperture, a narrower umbilicus, and hy colour.

L. oh/iqui.'itridtiis, IJullm (Proc. Mai. Soc. Lond., vol vi, p. 110,

pi. vi, figs. 4, 5), which is also a rather high shell, has a mucli

laj'ger (sixteen to eighteen) number of spiral lirae ; in Z. trochidns,

V. ^fartens (Ostas. Landschu., p. 141), on the contrary, it is con-

siderably smaller.

27. Nerita lineata, Chemnitz.

Chemnitz, Conoh. Cab., vol. v, p. 297, pi. cxci, figs. 1958. 1959;
lieeve, Conch. Icon., vol. ix, Neritn, fig. 13 ; v. Martens, ^lartini-

Chemn., Conch. Cab., 2nd ed., Nerita, p. 15, pi. i, figs. 3, 4;
pi. iv, figs. 12-15.

Hah.—Tjilatjap, March, 1911. Two specimens.

This is tlie only marine species. The specimens are quite typical.

Native name Susuk daun.

28. JSTeritina (Cmtuon) brevispina, Lamarck.

Lamarck, Anim. sans Vert., 2n(i ed., vol. viii, p. 572 ; Mousson,

Laud- u. Siissw. Moll, von Java, pp. 83, 118. pi. xii, fig. 12;

pi. XX, fig. 11; pi. xxii, figs. (5, 7 {Corona aastrtilis) ; Keeve,

Conch. Icon., vol. ix, Neritma, fig. 28 ; v. Martens, Martini-

Chemn. Conch. Cab., 2nded., Neritma, p. 156, pi. xvii, figs. 1-4, 9;

id., Siiss.- u. Brackw. Moll, des Ind. Archipels, p. 79.

Hab.— Small river, jS^usa Kambangan, ^larch, 1911. Twenty-two
specimens.

Rather snudl and variable in colour, but quite typical. Native

name Keong batu.

29. Septakia suiiORBicuLARis, Sowerby.

Sowerby, Cat. Tankerville, p. 10; v. Martens, Martiui-Cheiun. Conch.

Cab., 2nd ed., Navicella, p. 31, pi. vi, figs. 5-8, 14 ; id., Siiss.- u.

lirackw. Moll. des. Ind. Archipels, p. 84.

Ilah.— Nusa Kambangan, March, 1911. Six specimens.

The specimens are marked with oblong lighter spots near the

nun-gin ; some specimens come near to the ?,\xb-\-dY\e\.j furcato-radiata,

V. ^lartens, but they still belong to the type.

30. CoRBicuLA DUCALis, Prime.

Prime, Proc. Boston Soc. Nat. Hist., vol. viii, p. 274, 1862; Philippi,

Abbild. neuer Conch., vol, ii, p. 76, Cyrena, pi. i, fig. 3 (flioninea) :

^lousson. Land- u. Siissw. Moll, von Java, p. 87, ])1. xv, tig. 3

{flu)ni7iea) ; Clessin, Maitini-Chemn. Conch. Cab., 2nd ed.,

Cycladeen, p. 184, pi. xxxii, figs. 5—6; v. Martens, Siiss.- u.

Brackw. Moll, des Ind. Arehipels, p. 114.

Ilab.— TuTitang Piiver, October, 1910. Nine specimens.
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This species, -which I have also received from Sumatra, has been
often named C. fluminea, Miill., which according to v. Martens is

a species from China.

EXPLANATION OF PLATE X.

Figs. 1, 2. Vitrinopsis Collingei, n.sp. x 1§.

,, 3, 4. Microparviarion Jacobsoni, n.sp. Nat. size.

,, 5. Shell of same, upper side. Nat. size.

,, 6. Shell of same, inner side. Nat. size.

,, 7. Generative organs of same. x 2. Alb.gl. albumen gland; d.s.

dart-sac ; f.ov. free oviduct ; li.d. hermaphrodite duct ; h.gl.

hennaphrodite gland ; or. oviduct; jj. jjenis
; pr. prostate;

r.m. retractor muscle ; r.s. recej)taculum seminis ; v. vestibule ;

v.d. vas deferens ; v.g. vagina.

,, 8. Part of dart of same, enlarged.

,, 9-11. Plectotropis Tenggerica, n.sp. x 2.

,,12,13. Siiccinea Javanica, n.s]). x 2.

,, 14-16. Lagochilus trochiformis, n.sp. x 2.
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DESCRIPTIONS OF THIETY-THREE NEW SPECIES OF GASTROPODA
FROM THE PERSIAN GULF, GULF OF OMAN, AND NORTH
ARABIAN SEA.

Ey Jamks Cosmo Melvill, M.A., D.Sc.

Bead 14th June, 1912.

PLATES XI, XII.

In continuation of the last paper upon the subject,' I now bepr to

offer descriptions of some more interesting MoUusca, mostly culled

from the almost inexhaustible supply forwarded by ^Ir. F. W.
Townsend from time to time, one or two being added from Bombay,
where they were obtained either by the same collector or Mr. Alexander
Abercrombie. The opportunity has also been embraced of retiguring

two or thi'ee species, e.g. Ethalia diotrephes, Melr. (^vide PI. XI,
Pigs. 17, 17rt), which, till lately, was only known by the type, a poor

and broken example. In this new delineation the elaborate sculpture

and curious form of this little species are shown much more distinctly.

Argyropeza divina, M. & St., too, is now figured from an adult

example for com])arison with A. Schepmnniana, described in this

paper. And, thirdly, Mcmgilia recta, Smith, an interesting Persian

Gulf species, has never till now been represented by any figure : tiiis

omission is now rectified.

CoccL'LixA siiiPLiciOR, n.sp. PI. XII, Figs. 1, \a.

C. testa pax'va, ovato-conica, compressa, Itevi, albo-lactea, sub-

pellucida, tenui, lateribus fere parallelis, utrinque rotundatis, planius-

culis, superficie omni nitida, sub lente lineis obscuris incrementalibus

concentrice praedita, apice acuminato, nucleo loevi, perinconspicuo,

sub lente globose, vitreo, postice arcuato-inelinante, antice cojivexiore,

intus alba, perliievi. Long. 2'7o, lat. 1, alt. I'oOmm.
ITab.— Gnli of Oman. Lat. 24= 58' N. ; long. 56'' 54' E. ; 156

fatlioms, in shell-sand.

This is, curious to relate, the first Cocculina reported from these

dredging results ; and even this has occurred very rarely. All the

examples seen are unfortunately dead, and consequently it has been

impossible to examine the radula. It is a very minute, laterally

parallely-corapressed species, perfectly smooth save for very microscopic

concentric incremental growth -lines, whole substance papyraceous

and most fragile. It is to be n^ted that Dr. Schepman - treats of no

less than seven new species of this genus, mostly dredged in live

condition, in the accoimt of the Prosobranchiata of the Siboga

Expedition ; and Dr. Dall,^ the author of the genus, of three in the

reports of the U.S. ss. Albatross cruise.

' Ann. Map;. Nat. Hist. (8), vol. vi, pp. 1-17, pis., 1910.
- Prosobr. Siboga Exped., pp. 17-22, pi. i, figs. 4-10

;
pi. viii, figs. 8-12, 1908.

^ Mull. Mus. Comp. Zool. Harvard, xliii, pp. 340, 341, pi. xvi, figs. 3-7, 1908.
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Ctclostrema quinquestkiatum, 11. sp. PI. XII, Figs. 2, 2rt, 2b.

C. testa (lepresso - conoidea, rninuta, alba, siibpellucida, late

unibilicata, spira paullulum conica, aiifractibus 4, quorum apex ipse

perparvus, nitidus, vitreus, cseteris ad suturas impressis, nitidis,

undique laevissimis, ultimo ad peripheriani carinato, marginato^
teiiuissime spiraliter sub lento 5 striate, regione umbilicari baud
])rofunda, apertura circulari, intus alba, raargine columellari paullum
calloso. Alt. 1, diam. 2 mm.

llab.—Persian Gulf, Mussandam, at 55 fatboms.

A minute, sniootb, glassy species, witb certain Etbalioid cliaracter-

istics, sucli as tbe sligbt thickening of the umbilicar region, and
conse(]ueiit shallowness of tlie umbilicus itself. The body-whorl is

keeled, five spiral striae being here present on and about the periphery.

Unlike any other Cyclostrema known to us in more than one way.

Ctclostrema spiculigerum, n.sp. PL XI, Pigs. 1, \a.

C. testa parva, depresso-discoidali. alba, profunda umbilicata,

subhyalina, anfractibus 4, apicalibus duobus inclusis, omnibus apud
suturas multum iuipressis et late canaliculatis, regione infrasuturali

phiuata, aliter usque ad umbilicum spiraliter tenuiliratis, lira superiore

anfractus ultimi spiculis brevibus lequidistantibus decorata, apertura
rotunda, peristomate tenui, continuo. Alt. 2, diam. 3 mm.

Hub.— Persian Gulf, on the Telegraph cable.

A very elegant, though small species, remarkable for the coronal

of equidistant, abbreviated spicules wliicli denote the uppermost, and
most strongly developed of the spiral lirse in the two lowest whorls.

GiBBULA erythracme, u.sp. PI. XI, Fig. 2.

C. testa soliiiula, incrnssata, anguste umbilicata, conica, brunnea,
anfractibus 5, quorum apicales duo iseves, detriti, cteteris ad suturas

et peripherialiter obscure nodulosis, ultimo ad peripheriani obtuse

bicarinato, superficie omni irregulariter spiraliter striata, brunnea, ad
basim circa umbilicum hie illic obscure maeulata, tribus supernis

anfractibus clare ])uniceo-depictis, apertura oblique ovata, peristomate

incrassato. Alt. 5, diam. 5' 15 mm.
Hab.—Bombay (A. Abercrombie).

A somewhat solid, brown, rudely constructed Gibbula, brightened
by the intensely carmine hue of the three uppermost whorls. Allied

to G. Banieli, Ad.

ScALA Alizon^, n.sp. PI. XI, Fig. 3.

Sc. testa delicatissima, eleganter fusiformi, parumriniata, anfractibus

11, quorum apicales 3-4 Iteves, pernitidi, Ifete castanei, quatuor his

proximis castaneo-sulfusis, tribus ultimis solum puris, candidis,

anfractibus omnibus rotnndatis, apud suturas profunde impressis, Itete

et arctissime longitudinaliter finibriato-costellatis, costis vel lamellis

papyraceis, undique spiraliter decussatira liratis, interstitiis sub-

quadratis, numero lamellarum ultimi anfractus circiter 36, apertura

rotunda, peristomate continuo, margine columellari lato, nitente.

Alt. 11, diam. 4"75 mm.
Hab.— Persian Gulf, Mussandam, 55 fathoms.
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A most exquisite sliell, surpassing:, we think, even the imposinp:

S. Jimhriolata, Melv., from the same seas, in ele<i;aut delicacy and
intricate network pattern. Alliance may be noted with the coarser

S. theliiterio, M. & St., also from the same region, in the chestnut

coloration of the upper whorls, and, to some extent, in the spiral

liration. Several examples have occurred, by far the largest and
finest being that taken as the type, and now figured. It is luiiued

in honour of Miss Alizon Townsend, daughter of its discoverer.

SCALA ASPICIENDA, 11. Sp. PI. XII, Fig. 3.

Sc. testa obloiigo-fusiformi, delicatis.sima, jiapyracea, anguste

riraata, caiulida, aufractibus ad 11, inclusis apicalibus 3-4, parvis,

nitidis, Ijevibus, pelliiciilis, cseteris ventricosulis, apud suturas

impi'essis, unditpie densilaraellatis, hunellis arctissimis prtecipue

anfractus apud siipernos (nuinero aute[)enultimi anfraetus circiter

50), spiraliter Isete arete liratulis, interstitiis sub lente longitudi-

naliter tenuissime stiiatis, apertura rotunda, labro in specimine unico

eJBPracto, iniperficto, paullum effuso, ad marginem columellarem

triangulatim reflexo. Alt. 15, diam. 6-75 mm.
Hub.— Arabian Sea, 60 miles west of Bombay, at 40 fathoms.

One of the most delicately-formed of the genus : ptire white,

papyraceous in texture, very closely lamellate, lamellse smooth,

thin, spirally closely lirate, the interstices between the lirations

microscopically finely striolate. Unfortunately the only two specimens

are both broken at the mouth, reducing thus both their size aiul the

power of describing the outer lip, which we should conjecture would
be very like that of the nearest ally, S. dnhia, Sowb., from the

Moluccas and N. Australia. That species is much of the same form,

outer lip roundly eSuse, thin, hut in the new form now described

the lamellae are tar closer and more numerous on all the whorls,

more especially the upper, the whorls also hardly being so tumid,

and increasing less rapidly than in the older form.

ScALA Idalia, n.sp. PI. XII, Fig. 4.

S. testa parva, sed solidula, ovato-fusiformi, :dba, aufractibus 8,

quorum apicales 3 laives, vitrei, cseteris ante lamellatis, lamellis

laevibus, albis, crassis, numero anfractum apud ultimum 12, interstitiis

spiraliter rudiliratis, apertura rotunda, peristomate continuo, percrasso,

prsecipue regionem apud columellarem fere calloso. Long. 4, diam.
1*55 mm.
Hab.— Persian Gulf, Mussandam, at 55 fathoms.

A small but decided species, both as regards form and a])pearance

of being adult. The lamellae are thick, proportionately speaking,

and smooth, with the interstitial spaces rudely lirulate. Peristome

continuous and extremely incrassate, particularly towards the base

of tlie columellar region, where this thickening is very niaiked.

Slightly allied to S. thelcteria., M. & St., which is, however, a more
delicate species, or S. deifica, which is likewise more delicate, larger,

and elongate.

(Idalia, one of the names of Aphrodite.)
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SCALA PASIPHAES, 11. sp. PL XI, Fig. 4.

Sc. testa eleganter fiisifornii, solidula, albo straminea, anfractibus

ad 10, quorum apicales parvi, laeves, caeteris rotundatis, veutricosulis,

ad suturas impressis, regulariter lamellatis, lainellis crassiusculis,

Ifevibus, infra suturas neqiuiquinn angulatis, interstitiis fiequaliter et

spiraliter rudi-striatulis, stiiis distantibu^i, paucis, apertura rotuuda,

2)eristoraate incrassato, eontinuo. Alt. 10, diam. 4'50nim.
Hdh.— Persian Gulf, Bushiie.

An elegant species, of fairly normal appearance, proportionately

solid, straw-coloured, witli rounded tumid whorls, the lamellae wliite,

smooth, incrassate, not at all angular above, the interstices between
the lamellae coarsely spirally striate, striae somewbat distant.

I am very grateful to M. de Boury for his kind opiTUon as to the

distinctness of this species. 1 follow him in continuing to use tbe

familiar word ' Sca/a\ despite the fact that the followers of the rigid

rule of priority, including myself in a previous paper, bave superseded

it by the Boltenian luune Epitonmm. I venture also to express the

just hope that this rule may, by common consensus, some day be to

some extent so widened that names wbicli have been in constant

use, unchallenged till lately, for fifty to a hundred years or more, be

allowed to stand.

[TraaKpdrji, glittering, conspicuous.)

Trichotropis crassicostata, n.sp. PI. XII, Fig. 5.

T. testa perparva, breviter fusiformi, imperforata, alba, in speci-

minibus omnibus visis epidermide denudata, anfractibus ad 4^,

([uorum apicales 2 raagni, vitrei, globulares, Isevissimi, ad a{)iceni

ipsum planati, caeteris longitudinaliter costulatis, costis percrassis,

])aucis, anfractus ultimi ad 10, undique spiraliter rudiliratis, liris

distantibus, paucis, interstitiis sub lente spiraliter striatulis, ad basim
concentrice liratis, apertura ovato-quadratula, alba, peristomate tenui,

canali brevissime rostrato, columella fere lecta. Alt. 4, diam. 2 mm.
Ilab.—Gnlt of Oman. Lat. 24° 58' N. ; long. 56° 54' E. ; 156

fatboms, shell-sand.

Tbis minute Trichotrophis occurred in bleached condition only in

the dredging just I'ecorded above, in company with T. Townseudi,

M. & St. ; this last, however, has been fortunately obtained in

otiier localities in good condition. The two are somewbat similar,

almost indeed identical in form and lip characters, but differing in

the character of the longitudinal ribs, tbose ot the species now before

us being much fewer, more incrassate, and rudely formed. It is

possible that it may be a local variety of T. Townnendi, but we hardly

think this will prove to be the case. It has not yet been found to

occur in any other of tbe recorded localities for the earlier described

species.^

LiPPisTES TROPiEUM, n.sp. PL XII, Fig. 6.

L. testa parva, anguste uml)ilicata, ovato-fusiformi, delicata, alba,

vel pallide straminea, anfractibus 6A^, (juorum 2A apicales, uitidi,

1 Proc. Zool. See. Lond., June, 1901, p. 360, pi. xxii, fig. 7.
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perlaeves, apice ipso planato, secimdo aufractu glohulari, tuniescente,

caiidido, cseteris qiiatiior apud sutuias niultum iiupressis, supernis

undique carinis duabus centralibtis acutis ])r0editis, simul ac tertia

cannula supra, juxta suturas, ultimo ad medium tribus carinis ornato,

quarta carina ad basim excavatam, circa umbilicum, apertura fere

rotunda, labro tenui, tridentato, cauali brevi, columella fere recta.

Lonp:. 6, lat. 3 ram.

Hah.— Pei'siau Gulf, Mussandam, at 55 fathoms.

The type of this o:enus, former!}' known as Sepnratlda, Gray, is the

L. cornu, Gmeliu. It was established by Montfort in 1810, and has

priority of thirty-seven years. Our new species is a beautiful and

delicate shell, much impressed suturally, very acutely bi- or tricariiuite

spirally, with swollen and somewhat flattened polislied wliite nucleus.

Some superficial likeness to the ^euns MafJiilda, Semper, is noticeable,

but in this last genus the nuclear whorls are heterostrophe, Tlie

nearest ally to the L. tropcBum is undoubtedly the smaller L. zodiocus,

Hedley, from Mast Head Reef, North Queensland, where it was
dredged at 17-20 fathoms off !Mast Head.' There are about seven

species of this genus kiiown at tlie present time, of which four are

found in Australian seas, and this is the third discovered to exist in

the Persian Gulf region,

llissoA (Amphithai.amus) Alphesibcei, n.sp. PI. XI, Fig. 5,

A. testa fusiformi, sfepe paullum incurva vel insequali, albo-lactea,

tenui, subpellucida, apice planato, laevigata, anfractibus, duobus

inclusis apicalibus, ad 8, ventricosulis, apud suturas impressis,

undique delicatissime spiraliter striatulis, apertura ovata, peristomute

paullum incrassato, fere continuo, margine columellari simplice,

obliqua. Alt. 5, diam. 2 mm.
JIab.—Persian Gulf, Henjam Island, and Arabian Sea, Karachi.

A species large for its genus, and sometimes incurved, white,

slightly pelluceut, beautifully spirally striolate, of which not very

many examples have j-et come to light. It is named after the

' Pastor Alphesiboeus '—in fanciful allusion to his staff or crook, which

this elongate, incurved species may be supposed to resemble in form.

llissoA (Amphithalamus) Akist^i, n.sp. PI, XI, Fig. 6.

A. testa minuta, alba, fusiformi, subpellucida, ad apicem late

planata, vitrea, anfractibus, apicalibus 2 inclusis, ad 6, suturaliter

multum impressis, undi(][ue spiraliter fortiter sulcato-striatis, striis

regularibus, arctis, conspicuis, apertura ovata, peristomate fere

continuo, hand multum incrassato, columella obliqua. Alt. 3'50,

diara. 1 mm.
JIah.—Bombay (A. Abercrombie).

A very small, but well-defined species. Conspicuous for its regular,

strong, and close sulco-striation, the whorls well impressed suturally,

apex smooth, much and broadly flattened, swollen below, and vitreous.

(Aristseus, a shepherd, cf. Virgil, G. iv, 317).

' Hedley, Proc. Linn. See. N.S.W., vol. xxxii, p. 502, pi. xviii, fig. 30,

1907 ; also loc. cit., vol. xxvii, p. 23, 1902.
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RissoA (Amphithalamus) dknsilabrum, n.sp. PI. XII, Figs. 8, 8a.

II. testa parva, solidula, pallide straniinea vel cinereo albescente,

imperforata, ant'ractibus •^^, quorum 2^ apicales, apice ipso depresso,

secundo aut'raotii vitreo, globoso, caeteris ad suturas pauUuin impressis,

uiidique spiialiter arete liratis, liris pro parte crassiusculis, interstitiis

sub lente iuterdum plauatis, interduni subalveolatis, apertura ovata

regioue labrali dorsaliter iucrassata, labro fere contiuuo, columella

obliqua, ad basim crassiore. Long. 2*75, lat. 1*25 mm.
Ilab.—Karachi.

A small Rissoid, which we refer to AmpJi Ithalamus, Carp.
(^
= Scrobs,

Wats.), tliougli there are leanings towards the section Onoba,

H. & A. Ad. The transverse lirse are close and coarse for the size

of the shell, the region of tlie outer lip being, dorsally, considerably

thickened and incrassate. The species occurs generally, but locally,

along the Mekran Coast, but more particularly in the neighbourhood

of Karachi, but I cannot find that it has been described previously.

IlissoiNA TiBiCEN, n.sp. PI. XII, Fig. 9.

E.. testa attenuato-fusiformi, apud basim latiore, nitida, solidula,

Ifievi, alba, aufractibus 9, quorum apicales 2^, perlfcves, subpellucidi,

bulbosi, cseteris longitudinaliter laevicostatis, costis anfractus ultimi

9-10, usque ad basim ipsam extensis, superficie interstitiali sub lente

uudiipie spiraliter teuuissime sti'iata, apertura rotundo-ovata, peristo-

mate incrassato, albo, nitido, columella paullum excavata. Long. 5"75,

lat. 1'75 mm.
Hab.—Persian Gulf, Mussandam, 55 fathoms.

This select, white, shining, somewhat pellucid Hissoma, belonging

to the typical section of the genus, is somewhat isosceles-sha])ed,

attenuately fusiform, neatly and smoothly ribbed, the interstitial

spaces with a high power appearing uniformly spirallj' striolate.

It may, perhaps, be compared in form with Ji. te)-ebra, Garrett, from
Fiji, but the character of the ribs, ornamentation, etc., is altogether

diverse. Except for size this species is much like the type of the

genus Stita,^ Hedley, but S. ferriiginea is 18 mm. in length, from

Wol 1 on gon g, A u stralia.

(Tibicen, a piper.)

FOSSAEUS APTTJS, D.sp. PI. XII, Fig. 7.

F. testa ovato-rotunda, conica, albo-straminea, delicata, anguste sed

profunde umbilicata, aufractibus 5, quorum apicales 2 castanei, parvi,

siiiiplices, cpeteris gradatulis, penultimo spiraliter tri-, ultimo quinque

carinulato, interstitiis spiraliter teuuistriatis, apertura lunulata,

intus pallide straminea, labro tenui ; extus 6-denticulata, margine

columellari margine fere recto. Alt. 3, diam. 3 mm.
Ilab.—Persian Gulf, Mussandam, 55 fathoms.

A very small species, with elaborate sculpture, as above described,

5-keeled spirally on the body-whorl, with fine spiral intermediate

1 Proc. Linn. See. N.S. Wales, 1904, p. 192, pi. ix, figs. 23-5.
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iiitorstiti;il lin(>s intorvoniiig. Umbilioiis dcop but iimitow, outer li])

tliiu, ooluiuoUar uiavgiu fairly straight. Wo kuow uo vorv near

ooniparablo species. It may bave souie Vanikoroid ebaracters about

it ; but I aui eouviucod it is not of that alliance at all, the mouth
and pi'ristomatal ebaracters are entirely that of Fosxiinis.

Maiiuloa tki.amoma. n.sp. IM. Xll, Fig. 12.

]k[. testa pen'legauter attenuato t'usiformi, palliile straminea,

tlelioata, anfraetibus 15, quorum apicales duo lieterostrophi, albi,

rugosi, semialveobiti, ea^teris siinilaribus inter se, uudiqne ad suturas

impressis. 4 cai'inatis, carina ])rincipali et magis conspicua eentrali,

duabus inferioribus utrinque (iispositis, quarta iiiferiore infra, juxta
suturas: iuteistitiis bene alveobitis, alveis interdum jtrofuudis, ultimo

iufra peripberiam uscjiie ad basim liris (luintjue spiralibus, interstitiis

siihalveatis, pnvditis, apertura fere rotunda, hibro tenui, extus
dentu'ulato, eolun\ella recta. Long. 13, lat. 3 mm.

J/tih.— Tersiau (.lulf, Mussandam, at 55 fathoms.

Terbaps the most graceful Mathilda yet discovered
;

perfectly

symmetrical and uniforn\ in all its whorls. It comes near to

J/, cari/sfia, Mel v., hut dilYers in tbe far greater promiuence of its

central keel.

{reXnuwi; a belt, or zone.)

AiunKorF:zA ScnnrMANiAXA, n.sp. PI. XII, Fig. 11.

A. testa miuuta, oblongo - fusit'ormi, nitida, albo - straminea.

anfraetibus ad 10, quorum 3.}^ apicales, apice ipso rufescente, parvo,

la?vi, iluobus proximis spiraliter uuicarinatis, cantoris apud suturas

multum impressis, nitidis, tribus nodularum acutaruni ordinibus

spiraliter prfeditis, quorum prima infra, juxta suturas, minus
couspicua, intt-rstitiis pernitidis. lanibus, ultimo versus basim spiraliter

conspicue eariuulato, apertura ovata, labro tenui, subangulato,

columella pauUum excavata, ad basim crassiore, lu'olougatula. Long. 3.

<lium. 1 mm.
Ilah.—Mekran Coast, Cbarbar, 40 fatlioms.

Tins little species, tbe third of the genus now discovered, is very

similar in actual appearance, form, coloration, and glazed aspect of

Avborls, to A. din'na, M. & St..' which bas beeu found during tbe

past few years to occur commonly in deep water, especially at tbe

Avell-kuowu station in the Gulf of Oman at 156 fathoms so often

quoted. From this, however, tbe new form differs in tbe possession

of three spiral rows of acute nodules or gemma? around the whorls,

instead of two only, and likewise by its uniformly smaller size. It

is very uncommon, for we have not observed half a dozen examples,

it usually occurring singly, while A. dirina is gregarious. As this

little species has only been delineated in young condition, we tliink

the opportunity a good one for a tigure of the adult shell (PI. XLI,
Fig. 10). Its extension of range is luueh increased hy the researches

' Proc. Zool. Soo. Lond.. June, 1901. p. 37'2. pi. xxi, fig. 3. sp. juv.
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of the * Siboga ' Expedition,^ when it was found both in the Molucca
Passage and off the north coast of Sumbawa, in both instances in

deep water. The operculum of this genus is found to be sub-oval,

paucispiral, with central nucleus, according to the same author.

EcLiMELLA Egkuia, n.sp. PI. ^11, Fig. 14.

E. testa minuta, attenuato-fusiformi, alba, delicata, tenui.ssima,

fractibus 9^, quorum apicales 2-J inverso-heterostrophi, pervitrei,

'idi, globulure.f, cseterisad suturas impres^i.s, ventiicosulis, leevigati.s,

jiic illic lineis longitudinaliter incrementalibus notandis, paullum
ijitidis, ultimo anfractu magnitudine penultimum et antepenultiraum

iequante, obscure ad medium rutizonato, apertura ovata, labro tenui,

.umella obscurissime plicata. Long. 4, lat. 1 mm.
Ilah.—Pasni, Per.sian Gulf, 40 fathoms.

\. small, delicate, smooth, but not verj- shining shell, thin in

;ture, with, inverse-heterostrophe vitreous apex of 2^ whorls, tlie

: .uainder being smoothi.sh, the penultimate and body-whorls are

obscurely rufous banded centrally, mouth oval, peri.stome thin,

'! umella indistinctly uniplicate. The addition of this species

>es the number of Eulimella found in the Persian Gulf region to

_'ht. Of these one is E. nitidimma (!Mont.), a European and
liMtish species, while the remainder are all endemic, so far as is at

present known.

TCEBOXILLA (XlSITUEEISy MAXEEXA, n..Sp. PI. XII, Fig. 13.

T. testa elegantis.sime attennata, perlonga, laete vitreo-Iactea,
"

"icata, anfractibus ad 17, quorum apicales tres laterali-heterostrophi,

1 vitrei, caeteris apud suturas iinpressis, ventricosulis, arete longi-

tudinaliter costulatis, costis Isevibus, interdum, sed raro, hie illic

vai'icosis, interstitiis sjtiraliter sub lente striatis, striis distantibus,

ultimo anfractu infra medium usque ad basim Isevi, costis evanidis,

apertura fere rotunda, labro interdum crassiusculo, interdum tenuiore,

illulum effuso, columella simplice, recta. Long. 8, lat. l-15mm.,

Ilah.—Persian Gulf, Mus.sandam, at 55 fathoms.

One of the most truly refined and beautiful of the many species of

J 'ihonilla which have yet been discovered in this prolific region.

1 .'; form is most graceful, attenuate, and lengthened; we have taken,

;eed, as the type, a specimen possessing seventeen whorls; more
.ally examples occur with fourteen to fifteen. The nuclear whorls

laterally heterostrophe, so that we should place them in the

*ion JVifiiturris, Dall & Bartsch, the numerous body-whorls being

:formly ornamented with smooth, proportionately thickened smooth
-, of which ver}' occasionally one is varixed, while the interstices

spirally distantly striate. Mouth roundish, outer lip slightly effuse,

-sometimes thickened, columella straight. It was found locally

frequent in shell-sand dredged at the depth and locality given above.

' M. M. Schepman, Prosobranchiata of tJie Siboga Expedition,, pp. 169. 170.

pi. XV, fig. 11 ; pi. xii, fig. 1.
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TruuoNU.i.A ^NisiiiKuis^ vvii.vrv. ii.sp. V\. XI. Viii'. 7.

T. tosta p:uYa. attomuito-fusitormi. alba. lU'lioata, luuul uitoiito.

aufraotilnis lo. (juonnu apioalos tvoj; omuino vovoluti. liotovostrophi.

albo-vitroi. Isvvissimi. caHoris dooom ad sutnras iiupivssis ot vallatis.

undique ov^statis. ooistis rootis. inorassatis. imiuoro aufraotum apud

nltinuim 17-18, iutorstitiis hwibus. ultimo ad basim fere rooto. oostis

infra iiiodium ovanidis. aportma squanoso ovata, labro paullmu

inoi-iissiato. vooto, oolumolla subplioata. Long. 4 oO. lat. llo nun.

Huh.—roman Gulf. Kowoit, 10 fatboius.

Kossombliiii; T. ndicoiifotii, Molv., from the same rogion in its

s^traigbt loniiitndinal ribs, but ditYoriii!}; in tbe iiradato and tiattoned

upper portion of each Avliovl.

i^Vallatus. fuvni$hod with ramparts.^

Latiaxis muNOKrs, n.sp. PI. XII. Fiir. \c>.

L. tosta oblongo-fusiformi. anjiusto perforata, alba vol straminoa.

interdum pallide Inaointbino-tinota. anfraotibiis 7-8, quorum apirales

:i miuuti. vitrei, tribus bis proximis spiraliter orassi-nodulosis. ad

niediuiu angulatis. duobus ultimis ad medium late et regulariter

triansiulatim spinosis. spinis recurvis. frondosis. squamatis. ultimo

antraetus omni superfioio tenuistriata, et. infra periplieriam usque ad

basiii\ spiraliter septem sqnamarum ordinibus imbricatis ornata.

apertura ovata. alba, labro tenui. extus uuiltidentato, columella fere

recta, eanali paullum recurve. Long. o7. hit. 25 nun.

7/;,^.—rei-siau Gulf, oft" the Telegraph cable at 50 fathoms, and

near Mussaudam. 55 fathoms.

Originally considered to be Z. (fhuifiiui^ Sowb., this very elegant

species diftVi's in form of aperture and general contour considei-ably.

being, indeed, nearer to the more recently described Z. armatus,

Sowb.. which has much truer sculptuiv upon the body-whorl, the ciivlet

of spines likewise being hu'ger proportionately. I am indebted to

Mr. Edg;\r Smith for pointing out these difteivnces upon comparison

with the actual types, and for his opinion thereupon. These three

species diaJ<rma. annatua, and pn'tw^ps may by some be considered

forms of one protean species, but they seem constant to their types,

and this fact points to the probability of their all being worthy of

specific recognition.
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I may a(l<l tliat L. Sihor/ff;, Sc}i<;prii,, a n^contly (loHcriy;(;fl ' and v<;ry

)/'-.'intif'iil hp(;cicK from J^ilu Kar)iurij.^ari ilecf, Kant JrirlioK, bearn Konio

miilariiy to L. princepH, biit in this KpccioH th<; Kpin«-H aro mucli

Jori^^or and 1(;hh triangular baKally, and tlio canal in more product-d,

Sinco writinj^ tbo abovo descrijttion, several fine KpccimcnM have
aiiived, two of which arc now reproduced, an they cxiiibit the Kpinal

ornamentation very Katisfactorily. Having also acquired a good
< cirrien of L. armaluH, 1 iiave been able to confirm my previouhly

liccivcd opinion as to its distinctnens from any form (A princepi.

\U:\.]A.\ ( \jV.i<)\>I)},i\jH) Tow>'hKX^/, II. sp, J'j. XI, FigH. 8, Ha.

15. testa mediocri, ovato- fusiform!, Holidula, rufo-purpnruHcente,

fractibus 7, quorum apicalcH 2^ ]',i:v(iH, vitrei, parvi, cajterin

itricosulis, HUperniH parviw, ultimo effuso, magno, undique Kpiralit<:;r

fe liratiH, liris cra.sHiuHCulis, superiioH ad anfractus plus minus
iiplicibus, ultimo liris grannlis oblong^is decoratis, et hie illic

.gitudinaliter sod inx'gulaiiter brunneo-sparso vel tessellato, apertura

ita, intus albi-striolata, labro suheffuso, extus crenulato, columella

/dxiitii, canali hrevi, operculo rufocomeo, raulti denticulato, nucleo

'•rali. \jiny:,. 18, lat. mm.
JIab.—Mekran Coast, Gulf of Oman ; near Charbar.

A very interesting fonn, at first considered to be, perhaps, the
• oung of some other species, but it is evidently distinct from
A'. KurrachenniH, Sowb., its nearest ally in these whU-.th. Several

' cimens have now been obtained at diff<'rent times, all much of the

lie size. The sculpture of the last whorl, as regards the spiral

Ululate lirul'cC, is very characteristic, thes^j granules being placed

iquely imjiitij^ng upon each other, all oblong in shape, smooth,

ning, and very- regular. The coloration of the shell is peculiar,

rig purplish or greyish fuscous. The operculum is like that of

i-^xa, or Jiullia proper, as opposed to JJorHannm, denticulate^ with

ral nucleus. "We <\i-Av-/d\(i this species to Mr. F. W. Townsend,
:.') has brought to light in the.se seas more Mollusca of the highest

...'i:T(i<X than any of his predeces.sors collectively.

Tkitoxidea CASTAJfUA, n.sp. PI. XII, Fig, 10.

T. testa raediocrf, fusifomii, s^dida, castaneo-fulva, anfractibus ad 8,

.orum apicales duo vitrei, globosi, Cfeteris ad suturas impressis,

ijtricosulis, undique longitudinaliter crassicostatis, et spiralitcr

-siliratis, costis latis, subrotundatis, liris supra costas magis pro-

nulis, interstitiis int<ir liras t^^nuissirne spiraliter bi- vel tri-striatis,

' itura ovata, intus alba, labro baud multiim incrassato, columella

. -•• recta, infra subnodosa, canali brevi. Long. 14, lat. 6 mm.
JIah.—Persian Gulf, Mussandam. at 5o fathoms.

The nearest ally seems to be T. ohlifpiieoHtata, Keeve, from the

I'.ilippines, and of which I also po-»ses» a specimen from Karotonga,

M. M. Scheprnan, ProsobranchiaUi of the Siboga ExpeditUm, p. 359, pi. xxi,

fig. 8, 1911.
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formerl}^ in the collection of Mr. C. P. Glo)'ne. The ribs are straight

in the present species, and the whorls not so tumid.

Makginella (Gibberula) replicata, n.sp. PI. XI, Fig. 9.

M. testa parva, crassa, ovato-elliptica, albesceiite, anfractibus 5,

Isevibus, quorum apicales duo minuti, ultimo cseteros multo magis
(juam decies superante, oblongo, apertura augusta, ad basim latiore,

labro incrassato, intus multidenticulato, columella (puituor-plicata,

plicis extensis. Long. 5"25, lat. 2'50 mm.
Uab.—Persian Gulf, on the Telegraph cable at 48 fathoms, 1906.

A Marginella of simple huild, allied to other Gibberuhe, e.g. maza-

gonica, Shoplandi, etc., from the same seas, but differing in several

points. Firstlj' in form, the present species being roundly oval

elliptic ; secomilj- in tlie strong plication, extended over the greater

portion of the frontal surface in an oblique direction ; thirdly in the

multideuticulate inner edge of the outer lip. M. replicata is, so far,

rare, but few examples having occurred, and these dead and pierced

by carnivorous molluscs in every instance. The figure is taken from
a combination of two or three examples, each perfect (or imperfect)

in some particular.

Terebra ambrosia, u.sp. PI. XI, Fig. 10.

T. testa attenuato-fusiforrai, hrunneo purpiirascente, vel cinerea,

solidula, rugosa, anfractibus 12-13, quorum apex ipse parvus, vitreus,

globosus, cseteris infra suturas imprimis spiraliter nodulosis, nitidis,

glabris, delude unisulcatis, simul ac ad basim anfractuum longitu-

dinaliter costoso-plicatis, ])licisrudibus, spiraliter crassiliratis, anfractu

idtimo bino spirali nodularum ordine coutiguo, praedito, apertura

ovata, labro tenui, columella obliqua. Long. 16, lat. 4-50 mm.
llab.—Mekran Coast, Charbar, 5 fathoms, sand.

Near T. cognata of Smith, to whom I am indebted for calling my
attention to this species. These two, with several others, belong to

the alliance of T. variegata, which is of wide distribution in the

Eastern tropics.

Drillia euchroes, n.sp. PI. XI, Fig. 11.

D. testa eleganter fusiformi, attenuata, solidula, la^te straminea,

liris castaneis et ochro-nigrescentibus spiraliter alternatim decorata,

anfractibus ad 11, quorum apicales tres la3ves, parvi, vitrei, apice

ipso bulbuloso, coeteris ad suturas impressis, ad medium angulatis,

undique longitudinaliter costatis, costis infra suturas evanidis, ultimo

anfractu apud basim prolongate, regulariter infra peripheriam

multilirato, apertura oblouga, labro tenui, sinu perobscuro, canali

producto, margine columellari recto. Long. 22-75, lat. 7 mm.
Uab.—Persian Gulf, on the Telegraph cable, September 2, 1906.

A. brightly coloured species, in shape attenuate-fusiform, eleven

whorled, with apex small, vitreous, bulbous, the remainder suturally

considerably impressed, straw-coloured with closely ranged spiral

liroe of dark chestnut alternating with ochreous ; in the centre of

each whorl is a white spiral baud, bringing into prominence the
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strongly iiodiiled ribs of the angle of the whorl. The mouth is

oblong, outer lip thin
;
perhaps neither specimen ^\e have seen is full

grown, as the sinus is so very obscurely marked. Of much the same
form as D. philotima, Melv., from the same seas, but with more
produced canal. It resembles a small Latmis, or even a Fasciolaria

in miniature, but, of course, there is no columellar plication.

(^evxiJOfjf, well-coloured, goodly.)

Mangilia ANARiTHMA, n.sp. PI. XI, Fig. 12.

M. testa parva, ovato-fusiformi, pallide straminea, nequaquam
aiigulata, anfractibus ad 6, quorum duo apicales Iseves, globulosi,

tertius arete longitudinaliter liratulus, eaeteris tribus longitudinaliter

pauci-costatis, costis irregularibus, incrassatis, spiraliter rudiliratis,

liris distantibus supra, versus basim magis numerosis, apertura

oblonga, labro tenui, sinu fere evanido, canali brevi, lato. Alt. 4-25,

lat. 1"50 ram.

Ilab.—Mekran Coast, Charbar, 40 fathoms.

Of the same alliance as M. ph(ea, M. & St., which differs in its

swarthy brown hue, and in its rarer spiral lira3, particularly on the

body-wliorl.

{ai'(ipi'0uo9, numerous, from its local frequency.)

Mangilia kecta. Smith. PI. XI, Figs. 13, I3a.

Pleiirotoma [Mangilia'^.) recta, E. A. Smith, Ann. Mag. Xat. Hist.,

October, 1888, p. 310.

Hai.—Mekran Coast, Charbar, 7 fathoms (Townsend) ; Persian

Gulf (Colonel Pelly in Mus. Brit.).

A select species of a curious waxen grey or olive hue, thickly

longitudinally ribbed, and obscurely but closely transversely striolate.

The nuclear whorls, three iu number, are glossy and smooth ; the

next beautifully longitudinally obliquely ribletted and decussate, in

a similar way to M. gracilenta^ lleeve, Portia, Smith, and others of

a very closely allied confraternity. This species, however, M. recta,

seems to possess peculiar characteristics in its facies, and to be a very

good species.

Mangilia clarisculpta, n.sp. PL XI, Fig. 14.

M. testa parva, delicata, alba, fusiformi, rugosa, anfractibus ad 6,

quorum apicales duo globosi, Iseves, tertius Isevis, unicarinatus, cseteris

ad mediam peripheriam angulatis, longitudinaliter nodosi-costatis,

costis crassiusculis, infra suturas superficie planata, eleganter tornatula,

ultimo versus basim multum attenuato, multilirato, apertura lata,

sinu lato, labro incrassato, columella fere recta. Alt. 4, lat. r20 mm.
ILah.—Mekran Coast, Gulf of Oman, Charbai', 40 to 150 fathoms.

A conspicuouslv sculptured Mangilia, which would claim close

kinship with M. Smithii, Xevill,' from Ceylon. It seems to differ in

being slightly larger, with one or two tornate spiral keels just below

^ G. & H. Nevill, Journ. Asiatic Sec. Bengal, 1875, p. 88, pi. viii, fig. 13.
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tlie suturos of each whorl, this space being quite plain and free from

any sculpture iu M. Smithii.

Clathukella ditylota, n.sp. PI. XII, Fig. 17.

M. testa fusiformi, solidula, ])allide albo-ciuerea, vel carneola,

anfractibus 9, apicalibus duobus globulosis subvitreis, loevissimis,

inclusis, tcrtio et interduin quarto anfractu simpliciter spiraliter

carinulatis, aliter la^vihus, ctetoris longitudinaliter crassicostatis, et

spiraliter bicarinatis, ad juncturas costarum acutigemmatis, idtinio

anfractu tricarinato, siniul ac usque ad basim 8-10, spiraliter liratulo,

uuiuero costarum ultimum apml anfractum circa 9-10, undii^ue apud
suturas impressis, infra, juxta sutuias rufo vel castaneo tinctis, simul

ac versus basim, apertura ovata, labro paiillum expanse, iiicrassato,

sinn perlato, albo, rutimargiuato, margiue columellari biplicato vel

bitul)erculato. Long. 7, lat. 2 mm.
Ilah.—Persian Gulf, Koweit, 10 fathoms; Bunder Abbas, 10 fathoms

(April 24, 1907); Henjam Island, 5-10 fathoms.

A -well-known species, hitherto named C. Polynesiensis, Keeve,

but it does not agree with the specimens so named from Polynesia,

New Caledonia, Lifu, and other Eastern localities. Some examples

exist in the British Museum (Nat. Hist.) labelled ' Borsonia, sp.', the

chief characteristic of this sub-genus being displayed in the typical

fossil described in 184G by Bellardi,' as B. prima, where midway on the

columella two or more plications, superhcial or otherwise, appeared,

being probably a continuation, at right angles, or in an ascending

line, of the spiral liroe round the base of the body-whorl. B. nigro-

cmcta, Mont., is a typical recent representative of this section, wliich

seems to appertain on one liand to GJypliostoina, on the other to

Mangilia. In the present state of uncertainty as to the limitations

of these genera (or perhaps sections of one vast genus), we prefer

consielering the species now under discussion as a 3Iangilia for the

present. AVe have received it also from Townsville, Queensland

(A. TJ. Henn). Its principal allies appear to be Clathurella rava,

Hinds (Conch. Icon., Pleurotoma, pi. xxviii, fig. 250); Grayi, Reeve

(id., pi. xxvi, fig. 232); vuUuom, Keeve (id., pi. xxx, fig. 273); and,

perhaps, scalarina, Desh. (Conch. I. Pieunion, 1863, p. 109).

{hh, Tu\a>T09, with two tubercles or plicae.)

Pleukotomella evadne, n.sp. PI. XII, Fig. 18.

PL testa parva, multum abbreviata, obesa, crassiuscula, alba,

anfractibus ad 6, quorum apicales tres pulchre decussati sub lente,

apice ipso laevi, globoso, caeteris tribus ad suturas impressis, turaidis,

longitudinaliter obli(]ui - costatis. costis crassis, numero anfractum

apud ultimum circa 18, spiraliter liratis, liris liaud numerosis, rudibus,

interstitiis squarrose alveolatis, ultimo a medio ad basim simpliciter

transversim lirato, labro pauUum expanso, apertura oblonga, intus

alba, canali brevi. Long. 4, lat. l"55mm.
Hah.—Persian Gulf, Mussandam, at 55 fathoms.

^ Bull. Soc. Geol. France, vol. x, p. 30.
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An infrequent little species, the sculpture much like that of

P. ainpliihlestnim, Melv., from the Gulf of Oman, but the form is

peculiar, being mucli abbreviate, and almost rotund, the nuclear
whorls are beautifully microscopically decussate, outer lip slightly

expanded, canal very short.

Plkurotomell.v hypekmnkstka, n.sp. PI. XIF, Fig. 19.

PI. testa fusiformi, gracili, pallide albo-straminea, delicata,

anfractibus ad 8, quorum apicales tres ochracei, parum nitidi, ligves,

quartus ochraceus, delicatissime dectissatus, casteris ad suturas
irnpressis, infra, juxta suturas leniter declivibus, delude fere rectis,

longitudinaliter costulatis, costis baud numerosis, anfractus ultiiui

circa 1 0, et spiraliter liratis, liris rudibus, interstitiis oblongo-squarrosis,

apertura oblonga, labro incrassato, albo-stramineo, sinu lato, haml
profundo, canali brevi, columella fere recta, simplice. Long. 6,

I at. 2 mm.
Ilab.— Persian Gulf, ^lussandam, 55 fathoms.

A well-marked elegant form, neater and finer in sculpture tlian the
allied P. amphihlestrum, Melv.,^ from a neighbouring locality.' It

seems to come in sequence next to this species, or P. Alcestts, also

from the Gulf of Oman, described subsequently (1906).

Cylichna mecyntea, n.sp. Pi. XI, Fig. 15.

C. testa tenui, perangusta, famelica, nitida, alba, cvlindrica, recta,

apud extremitates an;bas indistincte striolata, aliter perla^vi, apertura
angusta, ad basim latiore, columella ad medium recta, labro tenui,

recta. Alt. 6, diam. 1'50 mm.
//ftJ.— Persian Gulf, Ormara, 1910.

A remarkable species, more peifecfly narrowly cylindrical in

form than any other of the genus with which we are cognizant, the

aperture being equally narrow centrally, widening at either end,

especially basally, and the whole surface quite smooth excepting for

some obscure striolation at either extremity. Only one specimen has

yet occurred.

{/iUjKvi'Tco^, lengthened out.)

AtYS CUELIDON, u.sp. PI. XT, Fig. 16.

A. testa oyata, delicatissima, albo-cinerea, j)ellucida, effusa,

pauUulum utrimjue producta, antice simul ac postice spiraliter

striata, striis sulcatulis, claris, decisis, utrinque circa 14, superticie

centrali Inevissima, apice uniplicato, labro paullum effuso, tenuissimo,

apertura lunari, angusta, columella obscure uniplicata. Alt. 12,

diam. 6-50 mm.
Ilab.— I'ersian Gulf, Mussandam, at 55 fathoms, 1907
A very delicate, extremely pellucid At//s, whitish, vitreous, inflated,

smooth centrally, and endowed with clearly cut spiral sulculose striae

' Proc. Mai. Soc. Lond., vol. vi, p. 58, pi. v, fig. 7, 1904; and loc. cit.,

vol. vii, p. 78, pi. viii, tig. 23, 1906.
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at either extremity. Phiited at tlie apex aiul again, but slightly, on
the columella, towards the base.

Allied to A. forfiiosa, A. Ad., fnmi the Philippines, and A. fiavovirens,^

AT. & St.. from Maskat, Persian Gulf.

EXPLANATION OF PLATES XI AND XII.

Plate XL
Fig. 1, Irt. Cyclostrema spicidigeruin, n.sp.

2. Gibbula eri/tliracme, n.sp.

3. Scala AUzoiKP, n.s^.

4. S. pasiphaes, n.sT^.

,, 5. Rissoa [Amphithalamns) Alphesibcei, n.sp.

6. R. (Avipliithalavius) Aristcei, n.sp.

7, 7a. Turbonilla vallata, n.sp.

8, 8a. BiiUia (Lciodovius) Townsendi, n.sp.

,, 9. Marginella (Gibberula) replicata, n.sp.

,, 10. Terebra ambrosia, n.sp.

,, 11. Drillia eiichroes, n.sp.

12. 3Ia7igiUaanarith}>ia,n.s'p.

,, 13, 13a. M. recta, Smith.
.. 14, 14a. Clathurella clarisculpia, n.sp.

1-5. Ci/liclina 7)ieciniti'a, n.sp.

16. Ati/s clielidon, n.»]^.

., 17. 17a, b. Ethalia diotrephes. Melv.

pl.\te xn.

Fig. 1, la. CoccuJina simplicior, n.sp.

,, 2, 2fl, fe. Cyclostrema qiiinque-striatum, n.sp.

,, 3. Scala aspicieiida, n.sp.

,, 4. iS. Idaliu, n.sp.

., 5. Trichotropis crassicostata, n.sp.

,, 6. Lippistes tropiPitm, n.sp.

,, 7. Fossariis aptus. n.sp.

,. 8, 8a. Eissoa (Ampliithalamus) densilabruiu, n.sp.

,, 9. Eissoina tibicni. n.sp.

,, 10. Argi/rcpeza divina, M. tt St.

,, 11. A. Schepntaniana. n.sp.

,, 12. Mathilda telamonia, n.sp.

,, 13. Tin-bo7iiUa materna, n.sp.

,, 14. EiiUmeUa Egeria, n.sp.

,, 15. Latiaxis princeps, n.sp.

,, 16. Tritonidea casta7^ea. n.sp.

17. Clathurella diti/lota, n.sp.

., 18, 18a. Pleurotoviella Evadne, n.sp.

19. P. hi/permnestra, n.sp.

1 Ann. Mag. Nat. Hist., ser. vn, voL sii. p. 321, pi. xxiii, fig. 20, 1903.
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NOTE ON THE GENERIC NAME PECTUNCULUS.

By Dr. W. H. Dall.

Eead 24th June, 1912.

In au excellent review of the Lamarokiun genus Pectunculus in the
Journal de ConchylioJocjie for Febrnar\-, 1912 (p. 84), M. Ed. Lamv
lias some remarks on tlie synonymy of tliis genus, which seem to call

for examination and revision.

I have elsewhere shown that Ghjcymcris, Da Costa, 1778, is the
first name which can be used for Pectunculus, Lamarck, in conformity
W'ith the international rules for nomenclature.

M. Lamy states that " ce terme de Pectunculus a ete employe avec
un yaleur generique, in 1770 par G. Huddesford, dans le preface
d'line edition posterieure de Lister, puis il a ete repris en 1799, par
Lamarck ".

One would naturally suppose that by ' preface' M. Lamy refers to

Huddesford's ' Proefatio ' of a page and a quarter, in which no generic

names of any kind are mentioned, but in a letter M. Lamy has kindly
informed me that he regarded not only the ' Prsefatio ' but all the
inilices as prefatory.

Two facts may easily be verified by anyone having access to

Huddesford's additions to Lister. First, he refers all the Lamarckian
Pectunculi to Area in his binomial index. Second, he uses the name
Pectunculus in what may be claimed as a generic sense only once in

the whole book, nameh' in the index to the anatomical plates, p. 5,

tab. decima tertia, figure 1 ; and the species in connexion with which he
uses it is Cardium edule, L. Consequently, if P«c^?<?<(;«/««, Huddesford,
has any standing in zoological nomenclature at all, it is a synonym of

Cardium, Liune, and according to the rules of nomenclature cannot be
used for anj- subsequently erected genus.

Pectimciilus was used by Lister to cover nearly all the rounded
and inflated bivalves, and not in particular for the Lamarckian
Pectunculi.

I may add that the sole instance in Avliich in his binomial index

Huddesford introduces a name not previously in use bj' Linnaeus is on

p. 23, where he identifies Ostrea ephippium, L., with the genus

Pedalion, Solander, which, if accepted, would preoccupy the later

name Melina of Petzius (in Phillipsson), 1778.

SurPLElTENTAEY iS^OTE.

Since writing the preceding remarks I have had another note from

!M. Lamy, who acknowledges that his views on the validation of

the name Pectunculus, Lister, rest on the situation found on p. 6 of

the alpliabeticalh' arranged summary of Lister's classification of the

mollusca, printed as Index i of Huddesford's supplement.
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This is as follows : Lister's large groups being arranged

alphabetically aiul the minor groups under them systematically, and
nothing binomial in cither.

" Pectunculi.

riuviatiles ...... tab. 157-GO
Marines.

Paribus testis.

Polyleptogingiymi.

Margine longa seu ex altera Parte productiore tab. 229-38,"

etc.

If this may be taken as validating a generic name, Pectunculus, in

the sense of binomial nomenclature, no one hereafter will dare mention

a pre-Linnean name in any publication without a specific disclaimer.

The above words, it must be remembered, are those of Lister and not

of Huddesford.



NOTE ON SOME HELICOIDS FROM NEW GUINEA.

By G. K. GuDE, F.Z.S.

Read lith June, 1912.

A SMALL collection of Helicoids receutly acquired by the Britisli

Museum was entrusted to me tor examination by Mr. E. A. Smitli,

Assistant Keeper of Zoology. These shells were collected by
Mr. A. 8. Meek near the Setikwa Kiver in Dutch Kew Guinea, and,

although few in number, are of interest from the fact that none of

the species represented have previously been recorded from the main-

land of New Guinea, while the habitat of Papuina j-hombostoma has

liitherto remained unknown.

Planispiea (Cristigibisa) LEPiocHEiLA, Tapp.-Canefri.

Helix leptocheila, Tapparone-Cancfi'i, Ann. Mus. Civ. Genova, vol. xx,

p. 150, pi. i, figs. 14-16, 1883.

Three specimens. Typically this species is white with one broad

deep chestnut band above the periphery, and a rosy peristome ; one of

the specimens has this band, but it is pale brown in colour, wliile the

shell itself is pale fawn ; the second shell has in addition two very

narrow bands, one above and one below the broad band, while the

third specimen is similarly banded, \)\\t the median one is much
reduced in width, and the peristome is blackish-brown, this colour

being sulfused beyond the gibbous portion. It was originall)' taken

in the Moluccas. I possess specimens collected by Mr. Pratt in the

Aru Islands.

Papuixa KnoMBosroiiA. Pfeitfer.

Helix rhomhosloma, Pfeitfer, Proc. Zool. Soc. Lond., 1845, p. 72;

Ileeve, Conch. Icon. Helix, 1854, pi. ccvi, fig. 1456.

Helix {Papuina) rhomhostoma, Pilsbrv, Man. Conch., ser. ir, vol. vii,

p. 60, pi. xvi, figs. 14-15, 1891".

The single specimen received agrees fairly with the figure given by

Ileeve of Ifelix rhombostoma, a form wliich appears not to have been

collected since it was described by Pfi^itter. It is intermediate

between P. Tayloriana, Ad. & Peeve, and P. Trobriandensis, Hedley,

having more flattened whorls than the latter, and a less developed

beak at the aperture than the former. Its habitat was unknown, but

Pilsbry shrewdly guessed that the species should be looked for in

Southern jN^ew Guinea and its neighbouiing islands.

Papuina Wallaceana, Sykes.

Journ. Malac, vol. x, p. 65, pi. vi, fig. 14, 1903.

This species was originally brought home from Waigiou. The

type has six bands : one at the periphery, two above, and three below

it. The three specimens collected are somewhat more elevated in the

spire ; one has only one faint band peripherally, the second has one
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above and two below the peripheral band, the third and fourth beinj^

fused in places; the third specimen has eight bands: four above and

three below the peripheral band.

The species is I'elated to P. pseudolabium, Pfeiffer, and F. Kapaiirensis,

Smith, but has a more depressed spire than the former, and is less

solid than either.

Chlokitis suixosa, var. Meeki, n.var.

Helix sulcosa, Pfeiffer, Malak. Blatt., vol. i, p. 65, 1854; Novit.

Conch., vol. i, p. 1, pi. i, figs. 1-3, 1854.

Hitherto only recorded from the Aru Islands. Ttie new variety

differs from the type in being darker—blackish-brown—and in having

the peristome purplish-brown; it is also larger, and has a relatively

higher axis.

Major diam. 53, minor 4'2-5 mm. ; alt. 35 mm.
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of sea-level.
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REMARKS ON THE EVOLUTION OF THE RECENT MARINE
MOLLUSCAN FAUNA IN THE NEWER TERTIARY ROCKS OF
INDIA.

By E. W. Ykkdexburg, F.G.S.

Read 14th June, 1912.

PLATE XIII.

The diagram on PLiteX I II illustrates the evolution of tlie modern marine
molluscan fauna in the Oligocene and Miocene of India. The materials

for the construction of the diagram were obtained from the researches

upon which the author has latterl}- been engaged in connexion with
Jiis surveys in the Tertiary regions of North- Western India, whicli

liave yielded a series of marine fossils representing several sixccessive

stages of the post-Eocene. The formations represented are locally

known under the names of Nari, Gaj, and Hinglaj. Amongst the

fossils whicli they contain there are a certain number of Foraminifera

and Mollusca identical with well-known Eui-opean forms, from which
it has been ascertained that the age of the Xari fauna corresponds

with that of the Stampian (Upper Oligocene) of Europe, that the

Gaj corresponds essentially with the Aquitanian, being the Indian

counterpart of the European Schio Beds, while the Hinglaj is

approximately astride of the boundary between Burdigalian and
Vindobonian.

The proportions of Kecent species occurring in the successive stages

are as follows :
—
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two lowest stages, tlie Nari and Gaj, "wliich respectively correspond

with the Staiupian and Aqiiitanian, and this correlation is also

supported by the stratigraphical data. For stratigraphical reasons

the newest age that can be assigned to the Hinglaj is Vindobonian.

It is evident, therefore, that the proportion of llecent species is much
greater than in European strata of the same age. The Gaj, which is

essentially Aquitanian, contains a ])rop()rtion of living forms which
is as great or greater than that met witli in tlie uppermost Miocene
of Italy, while the Hinglaj, if judged by the European standard,

Avoiild have to be regai'ded as Pliocene. Yet the Hinghaj Beds are

uncouformably overlaid by the Siwalik formation, whose lower strata

contain mammalian remains of Miocene age.

A similar divergence from the European standard had already been
noticed in 1879 by Professor Karl Martin in his study of the fossil

Miocene fauna of Java (^Tertiur^chichten anf Java, general part, ]). 24).

The figures arrived at by Martin are as follows (loc, cit., p. 28) :

—
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The connexion between the two regions was already much less direct

in Aquitauian times, as indicated by the much smaller proportion
of European species in the Gaj fauna, wliile in tlie successive faunas
the contrast between the eastern and western faunas approximates
the conditions observed at the present day. Several geolojjists,

amongst whom I may mention Op])enheim and Eovereto, have already

commented upon the similarity between the Indian Eocene and
Oligoceue faunas and those of Europe, as contrasted with the
divergence between tlie ^Miocene faunas. It is satisfactory to find

these conclusions confirmed by a closer studj- of the fossils tlian had
been practicable hitherto. It is wortb mentioning that tlie Egyptian
Miocene marine fauna, so far as is known, contains a large admixture
of Eastern forms, indicating that the land barrier between the two
marine provinces must liave extended across tlie Eastern Mediterranean
fuither north than the present isthmus of Suez. I should also

mention that the similarity between the Tertiary faunas is restricted

to those of the Lutetian and Oligocene. The Lower Eocene molluscan
fauna of India differs vastly from that of Europe, quite as much as

the faunas from the Middle Miocene.

An attempt has been made at showing the above data in the form
of a diagram upon which have also been inserted the relative position

of the principal post-Eocene mammalian faunas of India, and also

some of the main geological events such as the earth-movements of

the Himalaya and of the Indian Peninsula, and the corresponding

oscillations of the sea-level, so far as can be gathered from the

information at present available.

In addition to the molluscan faunas from ISTorth-Western India,

I have inserted the proportion of living forms in the Gastropod fauna
of Karikal, another Tipper Tertiary Indian fauna latterly monographed
by Cossmann, and. wliich, from the identity of several characteristic

fossils, appears to be on a level with the Hinglaj Beds, more especially

the Upper Hinglaj. I have thought it interesting, for the sake of

comparison, also to illustrate diagrammatically the much more rapid

evolution of the Echinoidea, and especially of the terrestrial mammalia.
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ORDINARY MEETING.

FuiDAv, Srn November, 1912.

R. BULLEN Newton, F.G.S., President, in the Chair.

Professor lialph Arnold was elected a member of the Society.

The following communications were read:

—

1. "Ou Tivela andi Grateloupiay By A. J. Juk(s-Browne, F.R.S.
2. " On some remarkable Shell Monstrosities." By G. C.

Robson, B.A.
3. "Descriptions of New Species of Limicolaria and Krapfiella

from East Central Africa." By H. B. Preston, F.Z.S.

Mr. G. C. Robson exhibited two living specimens of Glyptorhagada
Silveri (Angas).

ORDINARY MEETING.

Friday, 13Tn December, 1912.

R. BuLLEN Newton, F.G.S., President, in the Chair.

Keppel H. Barnard, Percival Ross Frames, and the Hon. Librarian
of the Conchological Society of Great Britain and Ireland were elected

members of the Society.

The following communications were read :

—

1. " Note on Cyprina islandica." By W. H. Dall.

2. "Descriptions of two new Helicoids from British East
Africa." By H. B. Preston, F.Z.S.

3. "Note on Murex mancmella, Linn." B)^ E. A. Smith, I.S.O.

Mr. E. A. Smith exhibited a handsome specimen of Murex ramosus,

Linn., piesented to the British Museum by Mr. Henry Harvey, the

shell having a bltick spiral band, a very unusual feature in the

species. Mr. Smith further exhibited a sketch of a specimen of

Stromhus gigas, presented to the Museum by the same gentleman,

and distinguished from the normal form by having a double row of

spines.

ORDINARY MEETING.

Friday, lOrn January, 1913.

R. BuLLEN Newton, F.G.S., President, in the Chair.

M. Paul Jodot was elected a member of the Society.

The following communications were read :

—

1. "On Rygromia rufeseens, auct., in Ireland." By A. W.
Stelfox.

2. "On some Preoccupied Molluscan Names (generic and specific)."

By G. K. Gude, F.Z.S.

vol. X.—MARCH, 1913. 18
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3. "A Collation of the Molluscan Parts of the Synopses of the

Contents of the British Museum, 1838-45." By Tom'iredale.

Mr. E. A. Smith exhibited the type of Helix rufescens of Pennant,

a young specimen of Arunita arbustorum, and pointed out that the

shells described and figured by all subsequent authors under that

name belonged to a different species. He suggested that the

rufescens, auct., might take the name montana (Studer), C. Pfeiffer.'

[The meeting on 14th February approved of the auditing of the

accounts by Dr. Henry Woodward and Mr. G. C. Robson.]

^ A note upon this subject has appeared in the Ann. Mag. Nat. Hist., 1913,

vol. xi, p. 263.
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NOTES.

Note on Glyptorhagada Silvehi {k.T<iGks). [Read ^th November,
1912.)—Three living sjiecimens of Gli/ptorhagada Silveri (Angas) from
Oiilnina, South Austraha, (250 miles north-east of Adelaide), were
presented to the British Museum by Mr. W. T. Bednall, a member of the
Society. These specimens are interesting as affording satisfactory

evidence on the colour of this species. The shell was described by
G. F. Angas in 1868 (Proc. Zool. Soc, p. 257) as 'cretacea ', and the colour

of specimens presented by the author to the British Museum endorses this

description. Thus matters have stood since 1868. It has, however,
recently been discovered that the colour thus described is merely the
result of exposure to natural bleaching agencies. Apparently it is only
under very exceptional circumstances that Helicoids are discovered in

their natural condition, as far as colour is concerned, in this part of

Australia. They are usually found dead and bleached. If, however,

after a long period of drought heavy rains come, the animals come out in

countless numbers from the deep crannies of the rocks and from vmder
the surface of the ground. A day or two is apparently sufficient for

them to refresh themselves, and after that time they all disappear.

On such a lucky occasion as this some specimens of Glyptorhagada Silveri

were found, and we are now able, after this lapse of years, to publish

a correct accoimt of the colour. The latter consists of a brownish ochre

ground-colour with three sjMral dark-brown bands (one being jjractically

sutural) upon the body-whorl. The upper two of these are continued

with diminished definiteness on to the remaining whorls.

G. C. EoBSOx.
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ON TIVELA AND GRATELOTJPIA.

By A. J. Jukes-Ueowne, F.R.S., F.G.S.

Read 8th November, 1912.

As tlie dentition of these shells presents exceptional fcatuivs and as

1 find that erroneous views regarding the structure of tlieir hinges

are largely current, a note on the subject, with the special object of

fixing the taxonomial rank of the fossils known as Grateloupia and
Cytheriopsis, seems to be required.

With respect to Tivela, no one seems to have fully and correctly

described the positions of the cardinal teeth, nor tlieir complete
separation from the accessory dentiform ridges or rugosities. Most
writers, indeed, such as S. P. Woodward, Deshayes, Adams, and
Dall, have regarded all these dentiform ridges as cardinal teeth, and
have stated that the teeth vary in number from 3 to 7 in each valve.

Others, like Fischer and Cossmann, seem to have mistaken the first

supplementary tooth or ridge for the normal posterior cardinal, and
to have overlooked the small and slender anterior cardinal of the

right valve.

Having examined the dentition of many species of Tivela, both in

young and adult specimens, and having compared it with that of

Meretrix and Sunetta, which are the most nearly allied genera, I can

state with confidence that the three normal cardinal teeth of those

genera are present in all species of Tiveia, although their position

varies, because they are more or less displaced by the growth of the

supplementary teeth or ridges. This displacement is often carried to

such a degree that the three real cardinal teeth are crowded into the

anterior half of the hinge-plate, while the accessory teeth occupy the

expanded posterior half.

These accessory teeth do not a])pear to be survivals of primitive

embryonic ridges, for they are often less definitely developed in

young shells than in adult specimens, and an examination of their

number and position in many different species has convinced me that

they are developed out of the original nymphal rugosities by the

formation of parallel grooves and ridges on this plate.

1. TlVKLA.

The simplest form of hinge in Tiveia is exemplified in that of

2\ ponderosa, Koch. In the right valve of this species the three

ordinary divergent teeth of the Meretricine group are easily

distinguishable, the anterior tooth being very narrow and slender

and close to the lunular border, the median thick, solid, and
triangular, and the posterior narrow and grooved at the top.

Bej'ond this and below tlie ligament the nymplial plate is tliickened

and rugosely striated, but is not raised into any tooth-like projections.

In tlie left valve the teeth are widely divergent and the posterior

cardinal occupies its normal position, but its upper and outer side is

rugose, as also is the nymph above it.
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A distinctive character of the Tivela liinge is the forward position

of the anterior cardiiialsin both valves, that of the left being in line

with the long compressed anterior lateral, so that these two teeth
liave the appearance of being projections from one long continuous
ridge ; that of the right valve is always placed so close to the anterior

margin and is moreover so low and slender that it maj' easily be
overlooked, and in some species it does become obsolete in adult
shells, though it is always discernible in young specimens.

In most species of Tivela the pallial sinus is short and small, but
in T. ponderosa \t is deep and wide, reaching horizontally about half-

way across the shell and impinging on the pallial line below. The
size and depth of the sinus vary much in different species, and it should
not be described as always small.

T. damaoides, Gray, from Peru, has the same hinge-characters as

T. ponderosa, and the specific differences are so small that it may be

regarded as a mere variety of the latter. In the right valve of

damaoides, however, the inner edge of the nymph is raised into

a narrow tooth-like ridge (Fig. 1).

T. bicolor, Gray, from West Africa, has a similar hinge, the nymph
of the right valve being nearly flat and only slightly rugose; so also

are those of 2\ tripla (Linn.) and T. dolahella (Sow.); 1\ polita

(Sow.) has a similar flat rugose nymph, and is remarkable for its

deep pallial sinus, which extends more tlian half across the shell and
obliterates part of the pallial line.

In 2\ stuUorum (Mawe), which is better known as tlie T. crassa-

telloides of Conrad, tliere is a further development of this ridge, the

whole thickness of the nymph in the right valve being produced or

raised into a rugose dentiform ridge which forms a supplementary

tooth, but is clearly only a thickened development of the nymph.
This fits into a rugose trough or space between the posterior cardinal

of the left valve and a narrow ridge or plate on the nymph
above it.

T. natalensis (Dunker) is interesting because it shows what seems

to be the first stage in the development of two nymphal teeth. The
nymph is not thickened as in cransatelloides, being still low and
flatfish, but is grooved or channelled along the median line, and the

left valve carries a narrow tooth-like ridge Avhioh fits into this

groove. The hinge thus presents the appearance of having four

cardinal teeth in each Talve, for the grooved nymph might be

mistaken for a bifid posterior tooth.

In this species also it is noticeable that there is a rather wider

space between the nymph of the right valve and the true posterior

cardinal, so that the latter is shorter and more central in position

than is the corresponding tooth in the species previously mentioned
;

it is a straight, narrow, entire tooth, very different from the elongate

grooved or bifid posterior of Meretrix, and it is united at the top,

under the umbo, to the end of the lunular margin of the shell, as in

Jleretrix and other genera of Veneridte.

In T. compressa (Sowerby) the nymphal plate is broader, and there

are several parallel rugosities, the inner one of which becomes in
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old shells a rough irregular ridge. This inner ridge is still more
prominent in T. nitidxda (Sow., non Lam.).

T. intermedia (Sow.) furnishes a good example of the next stage in

the development of accessory teeth, for in this species the nymph is

much thickened and divided into two parts by a deep central groove,

so that tliere are two distinct dentiform ridges. Moreover, the three

Fig. 1. Tivela damaoides, Gray.

2. ,, mactroides (Born).

,, 3. ,, argentina (Sow.).

,, 4. ,, gracilior (Sow.).

,, 5. Grateloiqna irregularis, Bast.

normal teeth are crowded into the anterior lialf of the cardinal plate;

the anterior cardinal, though visible in young specimens, becomes

obsolete with age, the median is narrowly triangular and directed

forward, while the posterior is very narrow, short, straight, and

almost vertically central.

In the left valve the posterior cardinal is also central, rather thick,

and bifid when young; the nyniphal area beyond it is thickened,
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very rugose, and roughly divided into two ridges by a longitudinal

groove.

In 2\ planulata (Brod. & Sow.) and in 1\ hinns (Phil.) the nymphal
plate is very deep, and there are two ridges on the inner side of it in

the riglit valve and two smaller ones on the left valve.

T. tiiibila (Gray), T. madroides (Born), T. trigonella, and T. laevigata

(Gray) have hinges like that of T. intermedia. In mactroides the

rugose area of the right valve (Fig. 2) has a deep central groove

and a second shallow one under the base of the ligament, so that

there is an appearance of three parallel teeth. In the left valve

there are two narrow ridges corresponding with these grooves, and

the posterior cardinal is only united to the nymph at the top.

In T. radiata (Sow.) and 2\ gracilior (Sow.) Ave seem to have the

ultimate phase of this line of development, for in these species,

which are quite distinct from one another, the cardinal plate has the

appearance of carrying six cardinal teeth. In T. radiata (right valve)

the true posterior cardinal is actually nearer the anterior than the

posterior end of the plate, while tlie first accessory tootli is a well-

developed dentiform ridge separated from the next by a deep groove,

except at the top, where it merges into the nymph ; the second is also

a long narrow ridge, and the third a shorter and less elevated one.

The anterior cardinal is small but visible just inside a bulge of the

lunular margin. In the left valve there are two well-developed

accessor)' tooth-ridges behind the normal posterior cardinal, which
is separated from them by a deep groove.

In T. gracilior the dentition is similar, but there is a wider space

between the normal and the supplementary teeth of the right valve,

so that the different origin of the two sets of teeth is verj' clearly

seen. Tlie interspace extends right up to the umbo, the posterior

cardinal is united to the lunular margin, while the accessory teeth,

are obviously ridges on the nymphal plate, ])roduced sim[dy by the

grooving or channelling of that plate. The hinge-plate is thus

clearly divided into two parts, and there is a complete break or

discontinuity between the anterior margin of the shell and the nymph
or ligamental plate. In the left valve, liowever, this separation is

not quite so complete, because tlie posterior cardinal of that valve

is attached to the top of the nymph, springing, in fact, from the

posterior and not from the anterior miirgin.

Fiuidly, in T. argentina (Sow.) we have a rather different develop-

ment, for in this species the nymph is not grooved longitudinally, but

obliquely, and only on a portion of its surface (Fig. 3). Its anterior part

is sculptured into four or live short oblique ridges, which are roughly

but not very regularly parallel to one another, while tlie posterior

part of the area is smooth. These oblique ridges, though less like

teeth than the strongly developed ridges of T. gracilior (Fig. 4), are

really more like those of Gratehupia than is the case in any other

species of Tivela. All three of the normal teeth are clearly developed,

and the rijiht posterior is strongly united to the end of the anterior

margin, but the left posterior is adherent to the thickened nymph
of that valve.
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2. Grateloupia.

This name was given by Desmoiilins to certain shells of Miocene
age which occur near Eordeaux in France, in Italy, and in Austria,

but only two species have been described. The typical form is tbe

Donax irregularis of Basterot (1825), which was more completely
described and well figured bj- Desmoulins in 1828 ^ as tlie type of a new
genus, to which he gave tlie Tiame of Grateloupia. The following is that

part of his description which relates to the hinge :
" Dentes cardinales

primarii (ut in Ci/therea) divaricati, tres in utraque A-alva
;
quibus

accedunt in valvis ambabus dentes cardini-seriales 3-6 lamellosi,

paralleli, ad natem convergentes oblique rugosi, margineque denticu-

lati, sub ligamento ad latus testae posticum instructi. Dens lateralis

nnicas, anticus, sub ano (ut in Cijlhtrca) in valvu sinistra positus

;

fovea in valva dextra alterius valvae dentem lateralem recipiente."

From tins account (which is given also in Frencli) it is quite clear

that Desmoulins thoroughly understood the structure of tbe hinge,

for he rightly credits it with three principal or primary teeth and
several parallel accessory te(!th, pUiced obliquely under the ligament,

whicli he terms ' cardini-seriales ', not cardinales.

It is curious that although he was fully aware of the existence of

a similar sliell in the Miocene deposits of Bordeaux, namely the
Donax difficilis of Basterot, yet he and Deshayes regarded this as

belonging to Cythcrea. Possibly this may have been due to his not

possessing sufficiently good specimens, for the dentition is really tlie

same, though the number of accessory ridges or teeth is less—only

two or tliree in a more contracted space. It was, however, recognized
as a Grateloupia by C. !Mayer in 1858.-

Deshayes accepted the genus in 1848 {Traite EUmenlaire de

ConcJn/liolociie), but S. P. Woodward considered it to be only of

subgeneiic rank ; in the first edition of his Ulanual (1851) he placed

it as a sub-genus of Cytherea, and in subsequent editions as a sub-genus
of Triyona, which is the l^irela of Link. Most subsequent authors,

d'Orbigny (1852), Sowerby (1852), Bronn (1854), Pictet (1855), and
Hoernes (1862), accepted it as a genus ; while Fischer, in his Manuel
de Coiichylioloyie of 1 887, not only described it as a genus, but separated

it entirely from Tivela, which he placed as a sub-genus of Meretrix.

It seems to liave been Fischer who first imagined that a posterior

lateral tootli existed in tlie riglit valve of Grateloupia. He correctly

stateil that there are " trois dents cardinales divergentes" in each
valve, and "plusieurs plis dentiformes, paralleles, places en arriere de
la dent cardinale ])osterieure ", but he adds that there are two anterior

lateral teeth and one posterior lateral in the right valve. jSTo doubt
this was the chief reason why he separated Grateloupia from Tivela.

His opinion has naturally influenced other French writers, and
it has recently been adopted by Messrs. Cossmann & Peyrot,^ who

^ Actes Soc. Lin. Bordeaux, ii, p. 243, pi. vi, ligs. 1-5.
- Journ. de Conch., tom. vii, p. 88, 1858.
^ "Conch. Neogen de I'Aquitaine " : Actes de la Soc. Linn., Bordeaux

tom. Ixiii, 1909.
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not only mention tlie existence of this supposed posterior lateral as

a generic cliaracter, but show its position in their diagram of the

hinge of G. irregularis. In their description of this species, however,
they write of it as " tres rudiinentaire, la fossette opposee etant tres

indecisee", while under G. clifficilis they remark tliat there is "pas
d'apparence de lamelles posterieures, le bord superieur est seulement
un peu rainure".

Til us these autliors admit tliat the supposed posterior lateral does

not exist in G. difficilis, and that it is very rudimentary in G. irregularis
;

hence it is impossible to regard it as a generic feature. Having
examined good specimens of both species, which I owe to the kindness

of Professor Peyrot, I can (luito confirm their statements; I am not

surprised that they regard the tooth as vei'y rudimentary, even in

G. irregularis (Fig. 5), for I feel sure that it has no real existence.

The feature which has given rise to the idea of such a tooth is a slight

inflection of tiic posterior margin of the valve beyond the end of the

ligament, and a thickening of the inner border of the groove which
exists in all species of Tivela iind Meretrix. The extent of this

thickening varies with the individual and with the age of the shell,

and it has been exaggerated in some figures of the shell, notably in

that given by Hoernes (op. cit., pi. xvi, fig. 56). Moreover, no
one has claimed to recognize a corresponding tooth on the posterior

border of the left valve ; no elevation exists on that border, and its

absence militates strongly against the existence of a lateral tooth in

the right valve.

As, however, I did not wisli to dissent from such authorities as

Messrs. Fischer, Cossmann, and Peyrot without confirmation of my
opinion, I sought that of Messrs. E. A. Smith and 11. B. Jfewton, of

the British Museum, Avho have kindly examined the specimens of

G. irregularis in the National Collection, and have informed me that

tliey agree in considering tliat " there is no posterior lateral tooth

in Gratdoupia^\
This being so, there is really no essential generic difference between

Grateloupia and Tivela ; indeed, the differences are scarcely of sub-

generic im])ortance. The dentition of Grateloupia is similar to that

of Tivela argentina, T. radiata, and T. gracilior. The two paits of

the hinge-plate in the right valve are similarly separated by a dee[)

groove or space, in front of wliich are three divergent cardinal teeth,

while behind it are a set of oblique and parallel plaits or ridges,

varying in number from three to ten. The true posterior cardinal

is a straight, narrow tooth, placed vertically under the umbo, and

connected at the top with the anterior margin of the valve. In some

specimens it is, moreover, visibly bifid or grooved.

The pallial sinus in G. irreguhris is large, deep, linguiform, and

horizontal, extending to within a short distance of the anterior

adductor scar, but in G. difficilis it is smaller and shorter, not

reaching much more than half-way across the interior space. We
liave already seen (p. 267) that the depth of the sinus varies also

mucli in Tivela, and it is certain tliat the form of the sinus cannot

be taken as a character of generic or subgeneric importance.
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There is notliiug, iu fact, about these two species of shells to mark
them off as more than a section of TiveJa, aud they are actually

Hssociated with a third species which Messrs. Cossmann and Peyrot

rightly regard as a typical Tivela ; this is T. triangularis (Bast.),

which closely resembles the recent T. dolahella. Messrs. Cossmann

and Peyrot have retained Grateloupia as a genus, and have placed

Tivela under it as a sub-genus, but this is contrary to the rule of

generic priority, for Link's genus was proposed in 1 807 and Desmoulins'

iu 1828, so that the proper arrangement is to make Grateloupia a

section or sub-genus of Tivela.

Cytherioi'sis (Conrad).

This supposed genus or sub-genus was founded on a fossil from the

Eocene of Alabama (United States), but it is probably only a form of

Grateloupia, and consequently of Tivela, for the distinction which

Dr. Dall makes between them is a mistake, arising apparently from

a miscomprehension of the dentition. He states that in Grateloupia
" the posterior right cardinal is fused with the nymphal rugosities ",

and that in Cytheriopsis it is the left posterior cardinal which is so

fused. As regards Grateloupia this statement is absolutely incorrect,

for there is a deep space in the right valve between this tooth and the

nymphal plate.

With respect to Cijtheriopsis, which is the Ct/therea hydana of

Conrad (August, 18;33) and the Gratelupia Desmoulinsi of Lea

(December, 1833), the former gave no figure, but Lea gave a good

one ^ showing the liinge of the left valve, and this is certainly that

of Grateloupia, as there are three prominent cardinal teeth, and

several obli([ue ridges on the nymph. Whether the posterior cardinal

is fused with the first of these ridges, or whether there is a groove

between them, is of small importance, seeing that in Tivela argentina

it is so fused, and in T. radiata it is not. There is therefore no

essential difference between G. hydana and the other species of

Grateloupia, and consequently there is no necessity to perpetuate the

name of Cytheriopsis or its substitute Grateloupina (Dall).

Conclusions.

From the preceding notes and observations it will be seen that

I regard Tivela as a fairly compact genus, including the fossils which
have b(;en described under the names of Grateloupia and Cytheriopsis.

Consequently I consider that the genus ranges from the Eocene to

the present day.

I have shown that the so-called accessory teeth are entirely

confined to the nymphal plates, that. they are merely ridges developed

out of the rugose sculpture of these plates, and that the hinge of

Grateloupia closely resembles that of some recent species of Tivela
;

also that Cytheriopsis does not seem to differ from Grateloupia in any

essential respect.

^ " Contributions to Geology," Philadelphia, 183:5 (tract), pi. ii, fig. 33.
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Further, I see no reason for retaining the PachydeHma of Conrad to

include a few species which liave a more vernicose periostracum than
the rest, for the supposed existence of four cardinal teetli in these

species is a mistake of Conrad's, repeated by Dali. The hinge of

Pachydesma (i.e. T. stultorum) has been noticed on p. 267, and its

dentition is merely one phase, among several, in the development of

the nymphal ridges. It would be just as reasonable to separate those

species which luive two such ridges as to make a section out of those

which have only one.

The only form, I'ecent or fossil, which seems to liave a character of

siibgenerio importance is T. perplexa (Stearns), in whicli the margins
of the valves are crenulated, and for which Dall proposed the name
oi. Eutivela in 1891.' I liave referred to his description, which is

accompanied by a woodcut of the left valve, and there can be no
doubt that the shell is a Tivela. Judging from the figure the
crenulations of the margin are distinct, though not in deep relief.

' The Nautilus, vol. v, p. 26.
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ON SOME KEMARKABLE SHELL MONSTROSITIES.^

Ey G. C. RoBsoN, B.A.

Bead 8th November, 1912.

Most coiicholojiists are familiar with tlie phenomenon of the formation

of callous projections on the inner surface of the valves of Lamelli-

branchs as a reaction a<?ainst foreign hodies introduced between shell

and mantle. The following note deals with two growths apparently

of this nature which are admitted hy those who have examined them
to be unique specimens of their kin<l. One of them is from the

British Museum Collection, and the other from the Museum of the

Fig. 1. Natural size.

Royal College of Surgeons. Tlie author is indebted to ^Fr. R. H.
Burne, Assistant Conseivator of the latter Institution, for the loan of

the second specimen and for inf(U'mation coiieeruing it.

These growths were in both instames impei'fectly registered. It is

thus impossible to refer them with absolute certainty to ;iny particular

form. The British Museum example (Fig. 1) was acquired over half

a century ago, and was presented by someone who could give no

' Published by peiniission of the Trustees of the British Museum.
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more certain information concerning its origin than " from a pearl ?
"

The lloytil College of Surgeons' specimen is "presumed" by the

catalogue to come from a species of Tridacna. They have been

examined by many competent authorities, who concur in referring

them to Tridacna, though only at liazard. Indeed, if they are to be

accepted as growths from a moUuscan sliell, there can hardly be any

refuge from this opinion. No one of the many autliorities who liave

seen the specimens has actually seen or lieard of precisely similar

gx'owths, and recourse has been had to the literature of shell growth

and teratology in vain.

It is hoped that the supposition tliat tliey are referable to Tridacna

will be subsequently endorsed by some observer. But in any case

the ])resent note is rather a call for information than an assertion

of fact.

The growths in (jueslion are irregular hollow masses of aragonite,

with a slight internal lining of a duhious organic nature.

Fig. 2. Half natural size.

The specimen from the College of Surgeons' Museum (Fig. 2)

measures 14 X 10 cm. and is rather heart-shaped. The obtuse end
has had a portion sawn off it. The smaller specimen, measuring

8-5x5'9cm., is flattish and roughlj' circular, and possesses a hollow

stalk or narrow neck of an irregular shape, which looks as if it served

to connect it to a surface of attachment.
The nearest analogy that suggests itself to the author is the

occurrence of ' blisters ' in the pearl oyster Ifeleagrina margaritifera.

These 'blisters' are irregular excrescences of nacre on the inner

surface of the valve of the oyster, and are of course very much smaller

than these supposed Tridacna monstrosities. They are formed around

bodies that have intruded themselves between the mantle and the shell,

such as pearls developed in the mantle, and subsequently detached

therefrom, or foreign bodies such as sand-grains or intruding animals.
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The author is uiider the impression tliat they are also formed around
parasites that invade the shell-forming area from outside by boring
through the shell, as, for example, a boring sponge or mollusc.

Pearl blisters will be found to contain a true pearl, while the

other kind of blister is usually hollow or contains some dried organic

matter or sand.

The question suggests itself whether the large growths under
discxission are similar in origin to the latter form of ' blister '. It

must be admitted that in the largest hollow blister the author has
examined the cavity was not very large proportionately to the size of

the blister, and its walls were very thick, while the reverse is the case

in the monstrous growths under consideration. Nor do the latter give

the impression of having been formed round an intruding body. The
stalk-like portion of the smaller growth is very curious, and suggests

an organic connexion with some body or surface— a condition not

found, of course, in the case of ' blisters '.

It must be admitted that examinations of sections of these

monstrosities do not reveal a histological structure compaiable to that

of Iridacna, though, if these growths are pathological, one would not

expect a close sirailaritv to the normal histologv of that genus.

Dr. Smith Woodward, F.R.S., and Dr. C. W. Andrews, F.R.S.,

have drawn the author's attention to the peculiar fact that the

interior surface of the larger specimen is seamed with shallow

meandering grooves, that give it the appearance of having been

formed rouml or applied to some tumour-like growth covered with

superficial blood-vessels.

To conclude, we may- hazard the guess that these specimens are

referable to Tridacna, and possibly comparable to ' blisters ' of the

pearl oyster, but qualify our identification with a desire for further

information on this subject.

The author desires to express his indebtedness to Mr. F. Spencer,

of Hattoii Gardens, who was good enough to exliibit to him his

excellent series of ' blisters ' in Meleagrina margar it ifera.

Postscript.—The author understands that a suggestion was developed

at the meeting of the Society at which this paper was read (when
he was unfortunately unable to be present) that these growths might

be some form of Cetacean ear-bones. As the nature of these

monstrosities is still sxih judice, the author welcomes every suggestion

that may be helpful, but the aragonite composition of the growths is

sufficient, according to his view, to counterbalance a purely superficial

resemblance to the ossicles in question.
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DESCRIPTIONS OF NEW SPECIES OF LIMICOLARIA AND
KRAPFIELLA FROM EAST CENTRAL AFRICA.

By H. B. Preston, F.Z.S.

Read 8th November, 1912.

LiMICOLAKIA FeATQEHI, ll.Sp.

Shell narrowly perforate, eloiigately ovately fusiform, cream-coloured,

painted with transverse bands and flame-markings of red and reddish

purple ; whorls 1^, modei"ately convex, the first 6J decussately

sculptured, the last obsoletely so; suture imjjressed, very narrowly

margined below with white, and irregularly crenellate
;
perforation

very narrow, tubulit'orm owing to the narrow reflexion of the

columella; columella narrowly reflexed, verticallj^ descending above,

very slightly oblique below, a thin callus uniting it with the upper
margin of the labrum ; labrum acute, simple, slightly dilated below

;

aperture inversely auriform ; interior of shell showing the transverse

colour bands through the test. Alt. 46"5 mm. ; diam. maj. 18"5,

min. 18 mm. Aperture: alt. 19"7.t, diam. 8"75 mm.
Hab.—Noi, British East Africa (W. Feather).

LiMICOLAEIA KlVUENSIS, U.Sp.

Shell allied to L. Ponsonlyi, Preston, from Uganda,' but differing

from that species in its larger siiJe and in having one whorl less ; it

also differs in its more obtuse apex, more convex whorls, and deeper

suture, more obliquely sloping parietal wall, and in the sculpture,

which is rather coarsely decussate throughout the whole shell.

^ Proc. Malac. See. Lond., vol. vii, p. 89.
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Alt. 65 mm.; diam. maj. 28-5, miu. 25 ram. Aperture: alt. 27,
diam. 23-75 mm.

Hab.—Lake Kivu (Eobin Kemp).

LiMicoLARiA Laikipiaensis, n.sp.

Shell fusiform, very narrowly perforate, moderately solid, straw-
coloured, transversely streaked, chieflv on the upper part of the

whorls, and banded, especially on their lower portions, with dark
reddish chestnut ; whorls 7^, not very convex, the earlier whorls
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sculptured with rather coarse, transverse wrinkles, crossed by spiral

striae, thus presenting a finely decussate appearance
; the later

whorls somewhat nialleated and having the transverse wrinkles
chiefly confined to the subsutural region ; suture impressed, slightly

crenellated by the terminations of the subsutural wrinkles
; columella

descending rather vertically, livid, very finely granulate, and reflexed

over the very narrow perforation ; labrum acute, simple, reddish
chestnut; aperture inversely auriform; interior of shell whitish,

showing the chestnut bands through the test. Alt. 57 mm. ; diam.
raaj. 23-5, min. 21-5 mm. Aperture: alt. 23, diam. 11 mm.
Rah.—Rumruti, Laikipia Plateau, at an altitude of 7,000 feet,

British East Africa (Robin Kemp).
The present species would appear to be identical with the specimen

in the British Museum which was quoted by Dohrn ' in his list of

mollusca collected by the Speke Expedition as Z. tenebrica, Reeve ;

'

the present species, however, is totally unlike the type of that

species, which is also in the British Museum, and I therefore take
the present opportunity of describing it.

LmicoLAEiA Percivali, n.sp.

Sliell allied to L. Smithi, Preston,^ but more elongate, and with
one whorl more ; the whorls are more convex, and the last slopes less

at the base ; the aperture is proportionately much shorter and rather
broader ; the columella descends almost vertically and is more widelv

reflexed ; moreover, the labrum is angled above and below, which is

not the case with L. Smithi. Alt. 59-5, diam. maj. 22-5 mm.
Aperture : alt. 27, diam. 9'25 mm.
Hab.—R\it Valley, British East Africa (A. Blayney Percival).

^ Proc. Zool. Soc. Lond., 1864, p. 116.
- Keeve, Conch. Icon. (Bulimus), pi. liii, fig. 347.

* Proc. Malac. Soc. Lond., vol. vii, pp. 89-90.

VOL. X.—M.ARCH, 1913. 19
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LiMICOLAKIA KkMPI, n.sp.

Shell rimate, fusiform, moderately solid, the earlier whorls flesh-

coloured, shading to yellow below, painted with rather closely set,

transverse, zigzag, reddish purple flame -markings, and on the last

whorl with two narrow, peripheral, spiral bands of the same colour;

whorls 6|, slightly convex, rather coarsely, decussately sculptured

with closely set transverse riblets, crossed by spiral striae, the

sculpture becoming quite obsolete on the base of the shell ; suture

impressed, crenellated by the terminations of the transverse riblets

;

perforation very narrow, almost concealed by the outward expansion

of the columella ; columella pinkish flesh - colour, descending

obliquely, narrowly, outwardly expanded, and bulging inwards
above, callouslj' granulate, and extending above into an extremely
thin parietal callus, whicli scarcely reaches the suttiral margin within

the aperture ; labium simple, receding below ; aperture narrowly
and somewhat curvedly, inversely auriform ; interior of shell very

pale bluish white. Alt. 39-75, diam. maj. 18mm. Aperture:
alt. 17, diam. 7'5 mm.
Sah.—The extreme south-western district of Uganda (Robin Kemp).
Also allied to L. Stmthi, Preston, but separable from it chiefly by

its decussate and much stronger sculpture.

LlMICOLARIA BADItrS, U.sp.

Shell rimate, ovately fusiform, moderately thin, pale yellowish,

painted with transverse bands and flame-markings of reddish chestnut;

whorls 7, flatfish, the first very small and flattened above, the second

large in proportion, the remainder regularly increasing, the last rather

long, finely decussatelj' sculptured on the upper whorls, the decussate

sculpture becoming obsolete on the last ; base of shell below the

periphery polished, shining, marked only with faint, wavy, revolving

striae ; suture impressed, whitish, irregularly crenellate ; umbilicus

very narrow, deep, partly concealed by the narrow, outward reflexion

of the columella ; columella whitish, pearly, minutely granulate,

spreading above into an extremely thin callus which is also granulate;

labrum simple ; aperture elongately ovate ; interior of shell bluish



PRESTON: ON NEW SPECIES OF LIMICOLAHIA. 281

lilac, showing the flame-markings through the test. Alt. 40-5, diani.

maj, 18mm. Aperture: alt. 16'5, diam. 7'75ram.

Ilab.—Jombene Hills, British East Africa (A. Blayney Percival).

LiMICOLAEIA SCABROSA, U.Sp.

Shell fusiform, with dark flesh-coloured apical whorls, gradually

changing to brownish yellow, and ])ainted with transverse blotches,

streaks, and flame-markings of dark blackish-purple ;
whorls 6J,

regularly increasing, the last rather large, coarsely, decussately

sculptured throughout, thus presenting a somewhat scabrous appear-

ance ; sviture impressed, crenellated by the decussate sculpture, and

narrowly margined below ; columella whitish, descending in a gentle

curve; labrum thin, acute; aperture somewhat dilated below, in-

versely auriform ; interior of sliell flesh-coloured, the transverse streaks

and flame-markings being visible through the test. Alt. 61 mm.
;

diam. maj. 28-5, min. 25 mm. Aperture : alt. 30, diam. 16-5 mm.
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Hab.—Between the Jombene Hills and Nyeri, British East Africa

(Robin Kemp).

LiMICOLAIlIA PELLISLACKKT^, n.Sp.

Shell allied to L. scahrosa, but much larger and paler in colour,

being, with the exception of the apical whorls, of a golden yellow

colour throughout, occasionally transversely streaked with purple on

the median wliorls ; the last whorl is proportionately much longer

than in L. scahrosa, the columella is also much more curved, and
the parietal wall does not bulge over the interior of the shell

;

moreover, the aperture is much more oblique and dilated below than

in that species; the interior of the shell is of a beautiful pinkish

flesh-colour. Alt. 75-25 mm. ; diam.maj. 34, min. 27 mm. Aperture:

alt. 37, diam. 20-75 mm.
Hab.—Aberdare llange, Mount Kenangop, British East Africa

(Robin Kemp).

LiMICOLAKIA EADULA, n.Sp.

Shell rimate, somewhat cylindrically fusiform with obtuse apex

and a rather diaphanous appearance, the earlier whorls reddish brown,

the later whorls pale reddish -yellow, painted with transverse bands

and flame-markings of reddish purple; whorls 6^, the first three

rapidly increasing, the remainder regularly so, the last long, coarsely

decussately sculptured, thus giving a granular appearance to the shell

with the exception of the immediate umbilical region, which is

devoid of granulation and only radiately puckered ; suture impressed,



PRESTON: ON NEW SPECIES OF KRAPFIELLA. 283

crenellate, and narrowly margined below by a raised yellowish ridge
;

umbilicus narrow, deep, half-concealed by the narrow outward
reflexion of the columella ; columella lilac-coloured, finely granulate,

narrowly outwardly reflexed, obliquely descending above, somewhat

curved below ; labrum simple
;
aperture elongately ovate; interior of

shell lilac-coloured shading to a bluish tinge in places. Alt. 44'5,

diam. maj. 18'5 mm. Aperture: alt. 20-75, diam 9-5.

Hab.— Northern region of British East Africa (A. Blayney
Percival).

Krapfiella magnifica, n.sp.

Shell turriculate-fusiform, moderately thin, brownish red, shading to

yellowish red just behind the labrum, a broad, ill-defined band of the

same tint encii'cling the umbilical region, which is of a reddish-purple

colour, covered with a thin periostracum which gives to the otherwise

polished surface a dull appearance, extreme apex slightly sunken
;

whorls 71, the first 3^ sculptured with somewluit fine, revolving,

spiral lirse, tlie remainder marked only with rather oblique,

transverse ridges; base of shell finely and closely spirally striate;

suture impressed, somewhat puckered by the terminations of

the transverse ridges ; umbilicus ovate, moderately open, deep

;

columella descending in a slightly oblique and very gentle curve,
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outwarcUj- expanded, but scarcely reflexed, diffused above into a tbin,

polisbed, cleai'ly defined, and restricted parietal callus wbich reaches

the interior sutural region just behind the upper margin of the

labrum ; labruni slightly reflexed below, simple above ; aperture

rather broadly inversely auriform ; interior of shell pale lilac, shading

to a darker tint of the same colour. Alt. 40-5 mm. ; diam. maj.

2025, min. 18 mm. Aperture: alt. 16*25, diam. 11-5 mm.
Hab.—Urguess, British East Africa (A. lUayney Percival).

Kkapfiella. princeps, n.sp.

Shell fusiform with acute apex, moderately solid, uniformly

reddish chestnut ; whorls 8, the first very small, the remainder

regularly increasing, somewliat convex, the earlier whorls coarsely

spirally striate, the remainder closely and fineh' transversely

costulate ; suture impressed, finely crenellated by the terminations

of the transverse costulse ; umbilicus very narrow, partly concealed

by the outward expansion of the columella; columella rather

obliquely descending, diffused above into a very thin, shining, well-

defined and somewhat restricted parietal callus which reaches the

upper margin of the labrum ; labrum thin, acute, slightly dilated

below; aperture inversely auriform. Alt. 41-5 ram. ; diam. maj.
32-25, min. 17-75 mm. Aperture: alt. 15-25, diam. 7-75 mm,

Hab.— Mt. Nyiro, to the south of Lake Rudolph, at an altitude of

8,300 feet (A. Blayney Percival); also collected by Mr. Percival on
the Barta Steppes to the south of Mt. Nyiro, at an altitude of

4,000 feet.
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DESCEIPTION OF TWO NEW HELICOIDS FEOM BRITISH EAST
AFEICA AND UGANDA.

Ey H. B. Preston, F.Z.S.

Read 13th December, 1912.

GuDEELLA, n.gen. = Thapsiella, Gude, non Fischer.

The name Thapsiella, used for the group of African zonitoid land
molluscs by Mr. G. K. Gude/ and which includes the two new species

described below, being apparently preoccupied by Fischer in 1884
for a section of Alvania, llisso, it becomes necessary to substitute

a new name for Mr. Gude's genus. I have, therefore, much pleasure

in proposing the name Gndeella in its stead.

Genotype : Gndeella Mastihtensis, Smith, from Central Africa.

GuDEELLA. KiGEZlENSIS, n.Sp.

Shell rimate, depressedly suborbicular, moderately tliin, reddish

brown, polished, shining, base of shell spirally marked with lines of

yellowish grey ; whorls 4^, regularly increasing, smooth but for

transverse growth-markings; suture impressed, narrowly margined
below; umbilicus narrow, deep; columella obliquely descending.

outwardly expanded above; labrum simple; aperture broadly and
compressedly sublimate. Alt. 3"75 mm. ; diam. maj. 7"75, min.
6-5 mm. Aperture: alt. 3"25, diam. 3'25 (nearly) mm.

ITab.—Kigezi, extreme South-West Uganda, at an altitude of

6,000 feet (Robin Kemp).

GuDEELLA Vernhout:, n.sp.

Shell depressedly turbinate, polished, shining, yellowish brown
;

whorls 4^^, regularly increasing, sculptured throughout with very

fine and closely set silky spiral striae ; suture impressed, margined
below ; umbilicus narrow, deep ; columella very narrowly outwardly

A
expanded above, very obliquely descending, not curved ; labrum
simple; aperture obliquely crescentic. Alt. oSmin.; diam. maj. 6'25.

min. 5'25 mm. Aperture: alt. 2'75, diam. 2'75 mm.
Ilab.—Urguess, Britisli East Africa (A. Blayney Percival).

^ Proc. Malac. Soc. Lend., vol. ix, p. 27'2.
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NOTE ON CYPRINA ISLANDICA.

}iy Dr. Wm. H. Dall.

Bead 13th December, 1912.

On p. 105 of the Proceedings of the Malacological Society's current

volume, Mr. E. A. Smith discusses the generic name of the Venus

islandica, L., and incidentally points out that the species figured on

pi. 301, figs. \a-b, of the Encyclopedie Methodique does not

represent that species, as I liad assumed, but was taken from

a specimen of Batissa. A comparison shows that Mr. Smitli is quite

right in this identification, but I may perhaps be granted a few lines

to show that I erred in good company.
The figure is sufficiently like C. islandica to deceive anyone whose

attention is not especially called to the discrepancies, but apart from
that, the circumstances whicli chiefly misled me ai'e the facts that

Lamarck himself in 1806 ^ and 1818,- Bory St. Vincent in 1827,3

and Desliayes in 1835,* all unite in referring these figures to Cyprina

islandica.

That Lamarck in 1799 selected another species as an example of

the genus would not oblige us to take it as the type, since Cyclas

cornea was not included in the species figured by Bruguiere a year

earlier under the name Cyclas, and consequently could not serve as

the type, even if it had not had a generic name given to it by Scopoli

many years before.

No one would be better pleased than I if the name Cyprina could

be preserved, but I fear that the rules would have to be strained

a little to do it. Tlie name of the carp {Cypriniis) is doubtless

derived from its popular allocation as the fish of Venus by the ancients.

On tlie other hand, the binomiality of Moehring's bird-names* can

hardly be maintained as against the properly^ proposed Arctica of

Schumacher.
Again, since Link's use of the name Cyclas is inadmissible and the

other forms figured by Bruguiere liad been pre-empted for new genera,

it becomes a moot question whether Batissa, Gray, as the last-proposed

name for any of tlie group, should not give way to Cyclas; since, if

there was anvthing in the group available for a geneiic name after

the elimination of Sphceriiim, Cyrena, and Corbicula, it would be

entitled to hold the earlier name.

1 Ann. Mus. Nat. Hist. Paris, vol. vii, p. 420, 1806.
- Anini. sans Vert., vol. v, p. 557, 1818 (in synonymy).
•' Tab. Encycl. Meth. Vers., 1827, p. 156.
'* Anim. sans Vert., ed. Deshayes, vol. vi, p. 290, 1835 (in synonymy).
' Moehring's work, Avium Genera, was published in 1752, and therefore, being

pre-Linnean, is not admissible in zoology. The Dutch translation, however,

icitli additions, by Nozeman & Vosmaer, is dated 1758, the same year as

the tenth edition of Linne's Si/stcma Natura;. Consequently the actual

generic names proposed by Moehring may be considered as introduced into

zoology at that date, and are therefore not again available for use in other

branches of zoology, even if they are not adopted by ornithologists.

—

E. A. Smith.
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NOTE ON MUREX MANCINELLA, LINN.

By E. A. Smith, I.S.O.

Read 13th December, 1912.

The Linnean collection, preserved in Burlington House, London,

contains thi'ee shells labelled Murex mancinella. They were mounted
upon wooden tablets by Mr. Hanley wlien he wrote Ids work Ipsa

LiniKsi Co7ichylia, and two of thera are marked in Linne's hand-

writing with the number 544 of the twelfth edition of the Systema

Natures.

One of the three specimens is the Purpura mancinella of Lamarck'
and most other authors, and the other two are Drupa comics, Eolten,

of which Purpura elata of Blainville, and Ricinula spectrum, lleeve,

are synonyms.
'I'he Purpura mancinella of authors does not agree with Linne's

description in the tenth edition of the Systema, for the columella is

not "transversim striata", and nothing, moreover, is said as regards

colour. The " apertura edentuhi " is fairly descriptive, for tlie red

thread-like lines within the mouth could hardly be termed teeth, yet

one would expect such a conspicuous feature to have been referred to

if Linne had the shell before him at the time.

The Murex mancinella of the Museum Ulricse published six yeax's

after the tenth edition of the Systema is certainly, in part, the

mancinella auctorum, for this is shown by the " spiiiae brevissimae

purpurascentes ", which is a characteristic feature of that species. The
" fauce lutea, transversim striata" also seems to indicate this species.

The description in the twelfth edition of the Systema, according

to Hanley,' would apply to "an immature example of Ricinula

spectrum ", and he states that there are two adult examples of it in

the Linnean cabinet, but lie does not mention the existence of the

specimen of mancinella, Lamk., which is there also. Tlie quoted

reversed figures in Rumphius,^ however, in my opinion, liardly

represents Ricinula spectrum, and cannot with certainty be referred

to any species.^ The figure in Argenville,^ quoted by Linne in this

edition of his work, is probably an enlarged but poor illustration of

Lamarck's Ricinula morns.

From the above notes it will be seen that there is a curious com-

plication, and it becomes a question whether either of the two

shells, mancinella auctorum or cornns, Bolten (= elata, Blainville, and

spectrum, lleeve), should be retained as the Linnean species. The

Murex mancmella of the tentli and twelfth editions of the Systema

and the Museum Ulricse is certainly nuide up of at least three s])ecies,

namely, mancinella, auct., cornus, Bolten, probably, and mortcs, Lamk.

^ Kiener, Coq. Viv., pi. xvi, fig. 46.

- Ipsa Linn. Conch., p. 295.
^ Amboin. Raritcitkamer , 1705, pi. xxiv, fig. 5.

* It is not unlike Thais cchiiiata (Blainv.).

* Hist. Nat. Lithol. Conch., 1742, pi. xx, fig. H.
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Tlie shell of the tenth edition of the Systerna, as Hanley observes, raay

be an immature specimen of Richmla spectrum, but there is no proof

that it is, for the quoted figure of Riimphius hardly represents it, and
there is no such shell in the Linne;in cabinet. On the other hand,
neitlicr the description nor the quoted figure fits the manci7iella, auct.

Considering the confusion surrounding Linne's jMurex mancinella

I am inclined to disregard it and to apply names to the shells which
have been so designated, about which there is no doubt. Mr,,C. Hecllev ._

has already come to the same conclusion.' fl^^^^'^^'^^^Ji / • '^P m

Ihais gemmulata (Lamarck). -

1764. HFurex mancinella, Linn, partim, Mus. Ulricae, p. 636.

1780. Murex mancinella, Born partim, Mus. Vindob., p. 304, pi. ix,

figs. 19-20.

1798. Drupa mancinella, Bolten partim, Mus. Bolten, p. 56.

1816. Purpura gemtmdata, Lamarck, Tableau Encycl. Method. Vers,

pi. 397, figs. Za-h\ liste des planches, p. 2.

1822. Purpura mancinella, Lamarck, Anim. s. Vert., vol. vii, p. 239,

excluding part of synonym}'.

1846. Purpura mancinella, lieeve (Linn, partim). Conch. Icon.,

vol. iii, fig. 2.

1908. TVirt/'s y^/wwt^JrtYrt (Lamarck), Hedley, Proc. Linn. Soc. X.S.W.,
vol. xxxiii, p. 457.

Hah.—Aden (Rev. A. W. Baynham, ^fajor Yerbury in Brit. Mus.)

;

Seychelles 1. (Sir A. Gordon in B.M.) ; Raine's Island, North
Australia (J. B. Jukes in B.M.); North Borneo (J. Whitehead in

]i.M.) ; Seychelles, Amirantes, Madagascar, Mauritius (Martens)
;

Loo Choo I. (Pilsbrv); Bay of Muscat, Singapore, and Fiji I.

(Tryon) are probably correct; Ceylon (Blainville) ; Darnley I.,

Torres Straits, Nickol Bay, North-West Australia, and Port Darwin,
Nortli Australia (Brazier).

-

Thais (egrota (Reeve), united with this species by Tryon (^lan.

Conch., vol. ii, p. 164), is a very distinct form which occurs at Sharks
Bay, Western Australia.

f
Drupa cornus, Bolten.

1758. Murex mancinella, Linn.?? Syst. Nat., 10th ed., p. 751.

1798. Drupa cornus, Bolten, ^lus. Bolten, p. 56.

1832. Purpura elata. Blainville, Nouv. Ann. Mus., vol. i, p. 207,

pi. xi, fig. 1.

1839. Purpura martiniana, Anton, Verzeich. Conch., p. 88.

1846. Purptira elata, Reeve, Conch. Icon., vol. iii, fig. 27, dwarf form.

1846. Picinula spectrum. Reeve, Conch. Icon., vol. iii, fig. 19.

1899. Sisfrum elatum, Blainville; Melvill & Standen, Journ. Linn.

See., vol. xxvii, p. 163.

Ifab.—Aden (Cant. Shopland in Brit. 'Mus.); Australia (Blainville

and Reeve) ; North Queensland (Melvill & Standen) ; Island of

' Trans. Linn. Soc. N.S.W., vol. xxxiii, p. 457, 1908.
" Journ. Conch., vol. ii, p. 187.
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Capul, Philippines (Reeve, for spectrum) ; Seychelles, Amirantes,
Mauritius, Bourbon (Martens).

The ' lumping ' of this and several other species by Tryon
with Bnipa ochrostoma (Blainville) is too ridiculous for serious

consideration.

Brupa cornus was founded by Bolten upon a fic;urc in Martini's

Conchylien Cabinet (vol. iii, fig. 971), wliich could not be referred

to the present species with any certainty had it not been accompanied

by the very good description given on p. 279. This is so complete

in every detail that we are left in no uncertainty as to the species

in question.
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ON IIYGROMIA EUFESCENS, AUCT./ IN IKELAND.

By A. W. SxELFox.

Bead 10th January, 1913.

During the lust few years, at least some couchologists in this country
have awakened to the fact that the inclusion of ' j^arden records ' in

tables ostensibly intended to show the geographical distribution of

a species is liable to obscure rather than demonstrate its natural

range.

^

For many years, however, it has been the custom for certain

English couchologists to ' fill up gaps ' in the census by requesting
gardeners of estates to forward molluscs for identification. Thus the
accumulation of garden records has reached no mean proportions, and
the apparent natui-al range of some of our Irish species has been
affected thereby.

Among these, Htjgromia rufescens, auct., may be taken as an
example. This is a ' Central European ' species, with its Britannic

headquarters in the south-east of Enghmd, and thus it belongs to

that element of our fauna which one might not expect to find in

Ireland.

After some years investigation, I have grave doubts whether
//. rnfescens can be considered a native^ of Ireland, although it has

been ' found ' in all the forty divisions of the island, and I am more
and more inclined to agree with the opinion of my friend Mr. Welch
that " it probably came to Ireland with the Englisli ". At the time
of the publication of the " Irish List 'V i" 1911, 1 had not studied the
problem sufficiently to give a decided opinion ; but since that date
I have accumulated much evidence, all of which tends to throw doubt
upon the standing of tliis species in Ireland.

This evidence may be put in a tabulated form as follows :
—

1. I know of no records for H. rufescens from uncultivated or

undisturbed ground. It appears to be purely a 'hedgerow' and
' garden ' inhabitant in Ireland, whereas in the »South of England it

occurs in woodlands on the Downs, associated with species unknown
elsewhere in Britain, and is as unquestionably native as a species can be.

2. Records come mainly from the environs of towns and villages,

and more especially from tliose wlu're English settlers are known to

have dwelt. In fact, its headquarters in Ireland lie witliin the
boundaries of the Pale.^

Mr. E. A. Smith has shown that this is not the species described and figured
by rennant, Ann. Mag. Nat. Hist., 1913, vol. xi, p. 263.

See L. E. Adams, Journ. Conch., vol. xiii, pp. 211-14, 1911.
For a definition of a 'native' see S. T. Dunn, Alien Flora of Britain,

pp. 9-10.

Proc. Eoy. Irish Acad., vol. xxix, sect. B, pt. iii, 1911.
Nearly synonymous with the province of Leinster, but not so extended

in area.
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3. Its former absence from the Scotcli settlements in the north-east
is noteworthy, though it is now being rapidly disseminated over
this area from nursery gardens.

4. Its extraordinary powers of adaptability render it extremely
liable to accidental dispersal by man.

From many outlying districts which I have surveyed, in which
this species liad been unknowu previously, I have been able to obtain
a record by searching gardens, the precincts of a village rubbish-heap,
or the ruins of some old castle or mansion. Thus I have records from
the gardens of the castle on Lambay, co. Dublin ; the gardens of tlie

colony, Achill Island, West Mayo; in tlie villages on Inishmore,
Aran Islands, Clare ; in the village of Ventry, near the western
extremity of the Dingle Peninsubi, South Kerry ; and in similar
outlying districts in Ulster, in which it was unknown in the time of

Thompson.
Writing in 1815, Captain Thomas Brown ^ says that it "is found

in all' dry places", but since practically all Brown's work was done
within the Pale this bald statement throws but little light upon the
subject.

William Thompson helps us more, but he was evidently
unacquainted personally with the southern range of the species. He
says* that " this species is common to the southern two-thirds of the
island : as far north as Banbridge in the county of Down it has been
found, and on old walls at liostrevor [Co. Down also], 1848, by the
llev. G. Robinson". Thompson was a most accurate naturalist and
a keen observei", and he could not have passed over this species had it

then occurred in the gardens around Belfast, where it is now common.
It is evident that he de[)ended for bis information relating to the
southern counties mainly upon correspondents, and was thus led to

believe in its universal range in those districts. Its distribution,

however, is just as patchy in the south as in Ulster, and when
cultivated ground has been left behind, H. rufeacens vanishes also.

To my mind there is but one fact in connexion with II. riifescens

in Ireland that is incompatible with the supposition that it was first

introduced into this island by the English settlers. This fact, which
I have kept until the last, is that in 1885 the late R. D. Darbishire

recorded^ it from the famous sandhill deposits at Dogs Bay, West
Galway, and that Mr. Standen in 1895 repeats the statement * that

the shell occurs there as a fossil.

Even should these records—the accuracy of which I have grave

doubts—be proved to have been correct, the fact that H. riifescens

owes its wide range in Ireland to its 'artificial' dispersal by man
cannot be doubted for a moment.

' "Account of the Irish Testacea "
: Mem. Wern. Nat. Hist. See, vol. ii,

p. 52.5.

" Natural History of Ireland, vol. iv, p. 292, 1856.
' Journ. Conch., vol. iv, p. 317.
* Irish Naturalist, vol. iv, p. 270.



292

ON SOME TEEOCCUPIED MOLLUSCAN NAMES (GENEEIC AND
SPECIFIC).

By G. K. GuuK, r.Z.S.

Read 10th January, 1913.

On some former occasions I liave already pointed out that in

several cases molluscan nomenclature required revision, and these

Proceedings have been made tlie cliannel for publishing the results

of ray investigations.

In the course of my further work upon European Tertiary non-

marine mollusca in the Collection of the British Museum I have

recently come across some additional instances which it has been

thought desirable to place on record.

The first case is that of Diana, a section of Pi/rgula, proposed by
Clessin in 1878,' the type being Pyrgula Thiesseana, Clessin,* from

Greece.

The name Diana having already been employed on two previous

occasions, i.e. by liisso, 1826, in Pisces, and by Lapparent and Gory,

1837, in Coleoptera, a new designation becomes necessary. Wliile

following lirusina^ in according it generic rank, I propose to modify

the name to DianeUa, nom. mut.
The other cases referred to are specific names.

In 1838 Eichwald* described a shell from the Caspian Sea under

the mime oi Faluditia pusilla, which later ^ he figured. Some shells

of this species having been acqviired by the British Museum from

a Miocene (Pontian) deposit in the Island of Tcheleken, Caspian Sea,

I discovered, in looking up the literature of the species, that Basterot

in 1825® referred a species from the Eocene (Bartonian), previously

described by Brard^ as Bulimus pusiUus, to the genns Paliulina, in

which course he was followed by Deshayes.* Eichwald's name not

being available for the Caspian form, especially since both this and

the French shell are referable to Paludestrina, I propose to change

the former to Paludestrina Newtoni., nom. mut. In associating with

this species the name of our esteemed President, I desire to express

my appreciation of the invariable courtesy I have received at his

hands, and of the readiness, shown on so many occasions, with which

he has placed his extensive knowledge, both stratigraphical and

palaeontological, at my disposal.

The next species to be dealt with is Paludina ovata, Dunker,*

' Malak. Blatter, vol. xxv, p. 127.
' Loc. cit., p. 127, pi. v, fig. 8.

' Icon. Moll. foss. tert. Hungarise, etc., 1902, expl. pi. vii, figs. 33-8.
* Bull. Soc. Imp. Naturw. Moscow, 1838, p. 153.
'' Faune Casjno-Caiicasica, 1841, p. 204, pi. xxxviii, figs. 12, 13.

" Mem. Soc. Hist. Nat. Paris, vol. ii, p. 31.

^ Ann. Mus. Hist. Nat. Paris, vol. xv, p. 377, pi. xxiu, fig. 3, 1810.
* Descr. Coq. foss. Env. Paris, vol. ii, p. 134, pi. xvi, figs. 8, 4, 1825.
" Palseontogr., vol. i, p. 159, pi. xxi, figs. 10, 11, 1848.
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occurring in the Miocene (Tortonian) strata of Bavaria. Bouillet'

having twelve years previously published a Paludina ovata which he
states forms beds several feet thick at Puy de Marman, Veyre,
Department Puy de Dome, and occurs iu a mucli older formation

—

Oligocene (Stampian), I would suggest for the more recent form tlie

specific name Dunheri in lieu. Sandbergcr - placed it in the genus
Bithijnia, a view coinciding with ray own, and the sliell will therefore

bear the name Bithynia Dunkeri, nom. mut.

The last species to require renaming is Cardmm stilcaiinum,

Deshayes,^ 1838, not Cardium sulcatinum, Lamarck,'' 1819. It is

somewhat remarkable that Deshayes in applying this specific name
overlooked the fact that it liad already been used by Lamarck for

another species, the more so since he himself edited a later edition

of Lamarck's work, vol. vi (containing C. sulcatinum) being dated 1835.

That the two forms are specifically distinct may at the outset be
assumed from the fact that Deshayes makes no reference to Lamarck's
specific name, an assumption which receives confirmation from
Lamarck's note to the effect that his species is allied to Cardium
sulcata})}, Lam. = C. ohlongutn, Chemn.

A.ndrusov places the Crimean shell in the genus Didacna,^ and
I have much pleasui"e in coupling the name of the Russian savant

with Deshayes' species : Didacna Andrusnvi, nom. mut.

^ Cat. Esp. Moll. Auvergne, in Ann. Sci. Acad. Sci. Clermont-Ferrand,

torn, viii, p. 145 (1835), 1836.
- Land und Siissw. Conch. Vonvelt, 1875, p. 560, pi. xxviii, fig. 17.

^ Mem. Soc. geol. France, vol. iii, p. 53, pi. ii, figs. 3-5. Miocene (Sarmatian-
Pontian) : Kertch, Crimea.

* Anim. sans Vert., vol. vi, pt. i, p. 18.
^ Mem. Acad. Imp. Sci., St. Petersburg, ser. Vlll, vol. xxv. No. 8, p. 22,1910.
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A COLLATION OF THE MOLLUSCAN PAETS OF THE SYNOPSES
OF THE CONTENTS OF THE BEITISH MUSEUxM, 1838-1845.

]iy Tom Iuedalk.

Read lOtli January, 1913.

I HAVE liad occasion in this periodical to point out that some of the

generic names commonly cited as "Gray 1840", and a reference

given to the " Syiiops. Brit. Mus. ", could not be referred to that

date, since apparently the new names there mentioned were nomina
niida. My friend Mr. Charles Hedley admitted that he had never seen

the book, on account of its rarity. In a recent letter to me Dr.W.H.
Dall wrote :

" Much trouble would have been saved if we bad only

had a copy of Gray's 1840 Synopsis on this side of the water.

I never got even a sight of it." Such information indicated tlie

necessity of an endeavour to terminate the uncertainty surrounding

this work. The best means of publicity seemed to be the reproduction

in these Proceedings of the few pages dealing with MoUusca.
Upon investigation I found that Mr. C. Davies Sherborn had

cax-efuUy noted all the new names as twmina nuda, and that these

were catalogued and available to workers at the Eritisli Museum
(Natural History). This paper, however, is written for the benefit

of extra-London workers, for Mr. Sherborn's much-desired second

volume will not be ready for publication for some time.

Under the title " Synopsis of the Contents of the British Museum "

booklets were issued, apparently at irregular intervals, between the

3'ears 1808 and 1856, running into sixty-three editions. These
covered the whole of tlie subjects in the British Museum, and their

scope can be estimated by the warning given on the inside of the

title-page. This reads :
" The public are apprised that this Synopsis is

merely intended for the use of persons who take a cursorj' view of tlie

Museum." The result of this notice is seen in the fact that of the

1840 Synopsis I have only heard of the existence of two copies, one

at the old British Museum, and the other at the Natural History

branch at South Kensington.

In the thirty-sixth edition, dated 1838, the matter relating to

molluscs reads in this style: " Cases 3 and 4 contain the shells of

those Gasteropodous Mollusca that have the branchice similar to the

former . . . They generally have a fringe on each side of their body,

as the genera Trochus, Monodonta, and Haliotinr No new names
are introduced, and the booklet has no interest to the systematist.

In the thirty-seventh edition, also dated 1838, the subject is more
fully dealt with. Thus: " The Gaster<)[)oda are divided into orders

according to the form of tlieir respiratory organs. The greater

number of those furnished witli shells have comb-like gills placed

over the back of the neck. -They are called Cteno-hranchiata . . .

Cases 5, 6, 7 contain the family of the Strombidce, which are

peculiar for having a sinus formed by the head of the animal, and
placed on the side of the canal, as the true Stromhns, Pteroceras,
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Jiostellan'fi, Aporrhais, and Sfruthiolaria." Tliis method is followed
throu^liout, simiUir notes being j^iveii about the families admitted.
I do not see any new names, however, but I noted a few misspellings
as TruneateUa, Gaderoptera, Sijphonaria, and Namnia (? for Naninu).
This account is signed by J. G. Children.

The thirty-eighth (1839), thirty-ninth (1839), and fortieth (1840)
editions agree in detail, even the misspellings remaining unaltered.

It is obvious that these also have no systematic value.

In the forty-first edition there is no matter about shells, a note

being given on p. 53 to the following effect :
—

" Twelfth and Thirteenth Roojis.

"The first of these Apartments, till lately, held the Collections of

British Birds and Hritish Shells, with a small assemblage of Birds'

Eggs. These have been removed, and with the general collection of

Birds and Shells, which filled the Thirteenth Koom, are now in

progress of rearrangement in the East Gallery."

The forty-secoud edition, dated 1840, is the important one, since

the preliminary account, although after the manner of the preceding,

is somewhat more fully rewritten, and contains a few new generic

names with scant remarks diagnostic of them. Appended, however,

is a general classification, which is here reprinted.

Wliile enga<*ed upon editing this paper, Mr. Edgar A. Smith
consulted another copy of the " forty-second edition " dated " 1840 ".

This copy, preserved in the Library of the Zoological Department at

the Natural History branch, differs from the one just noted in that

in the preliminary account whole paragraphs concerning families not

separated in tlie former are here inserted, whilst the classification

following is much amplified, many additional genera occurring, but,

as far as I can observe, only one new one, viz. Livonn. Two ol)vious

misprints were noted : p. 151, Iiin(jicla(= Ringicula), and p. 153, Papa
(= Pupa). The pagination of course differs, the tables occupying

pp. 150-6. The tables are signed at the end "John Edward Gray,

Nov. 4, 1840". I propose to refer to this copy in the succeeding

notes as 1840a.

"The following Tables e.xhibit the series of genera of Mollusca at

one view "
:
—

p. 146.

Sub-kingdom :

MOLLUSCA.

Class I

:

GASTEROPODA.

Section I :

Ctenobranchiata.

Order I : Zoophaga.

Family 1 : StromhidcE.

Strombus, 1.

Pteroceras, 2a-b.

Rostellaria, 2b.

Terebellum, 26.

Family 2 : Muricidcp.

a. Eanella, 'Aa.

Triton, 36, 4.

I-'ersona, 4.

Apollon, 4.

b. Murex, 4c.

Brontes, 4.

Chicoreus, 4rf, 5.

Typhis, 6.

c. Pleurotonia, 7.

Clavatula, 7.

Conus, 7.

Fusus, 8.

Pyrula, 8.

Tritonium, 8.

Struthiolaria, 8.

Aporhais, 8.

f?.*Lathirus.

Polygon a.

Turbineilus.

Cynodonta.
Fasciolaria.

Cancellaria.

Family 3 : Biiccinidce.

a. Cassis.

Cassidaria.

VOL. X.—MARCH, 1913. 20
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p. 147.

Oniscia.

Doliuni.

b. Harpa.
Pui"pura.

Monoceros.
Planaxis.

*Gibbium.
Gibbula.

Rotella.

*Talopia.

*Camitia.

Delphinula.

Family 3: StomateUida>.
Quoyia.
Concholepas.
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Cerithium.
Ceriphasia ?

Acione.
Scalaria.

Clathros.

*Cyclotrema.
Cornu ?

Family 3 :

Truncatellidce.

Truncatella.

Family 4 : Paludinidce.

Paludina.

Meladomus.
Bithinia.

Family 5 :

Pijramidellidce.

Pyramidella.

Odostomia ?

Nerinea ?

Family 6

:

TornateUidcv

.

Tornatella.

Solidula.

*Cinulia.

Monotygma.

Section II

:

Heterobranchiat A

.

Order III

:

PleurobranchiatA

.

Family 1 : BullidcE.

Bulla.

Bullsea.

Acera.

Doridium.
Gasteropteron

.

Family 2 : Aphjsiadce.

Aplysia.

Dolabella.

Notarchus.

Family 3 : JJmhrellidce.

Umbrella.
Tylodiua.

Family 4

:

Pleurobranchidcc

.

Pleurobranchus.
Berthella.

Pleurobranchia.

Family 5 :

PterotracheidiC.

Pterotrachea.

Firola.

Carinaria.

Argonauta.
Bellerophon.

Order IV :

Gymnobranchiata.

Family 1 : Doridcr.

Doris.

Hexabranchus.
Asteronotus.

Dendroris.

Glossodoris.

Actinodoris.

Pterodoris.

Actinocyclus.

Oncliidoris.

*Brachychlamys.
Polycera.

Villiersia.

Plocamophorus.
*Cladopbora.
Triopa.

Idalia.

Dimorpha.
Thecatbera.

Family 2 : Tritonida.

a. Glaucus.
Laniogerus.

Eolida.

Eolidia.

*Styliger.

Phyllodesraium

.

Flabellina.

Bursiris.

Cavolinia.

Calliopea.

*Liopa.

6.*Tethya.
*Malybe.
Melibsea.

Scylleea.

Tritonia.

*Dota.
Eubrancbus.
Montagua.
Duvaucelia ?

Tergipes.

Family 3

:

Placobranchidce.

Placobranchus.
Acteon.

Family 4 : Phyllidiadcc.

Phyllidia.

Dipbyllidia.

Family 5 : Patellidu-'.

Patella.

Patina.

Helcion.

Nacella.

*Lepeta.

Family 6 : Chitonida.

a. Chiton.

Acanthopleura.
*Tonichia.

fe.*Acanthochetes.

Cbitonellus.

Cryptoeoncbus.
*Amicula.

Order V :

Pneumonobranchiata .

Family 1 : Arionidce.

a. Arion.

Pbospborax.
h. Helicarion.

c. Nanina.

p. 149.

Stenopus.
d. Zonites.

Family 2 : Helicidcn.

a. Limacellus.

Scutelligera.

Mehimatium.
b. Limax.
c. Parmacellus.

Cryptella.

*Pectella.

Vitrina.

Helieolimax.

Omalonyx.
d. Pleetrophorus.

e. Testacellus.

/. Helix.

Streptaxis.

Anostoma.
Helicodonta.

Polydontes.

Pleurodonta.

Dentellaria.

Carocolla.

Iberus.

Chilotrema.

*Odontostylus.

Helicophanta.
Tapada.
Amphibulina.
*Epistylium.
Mesomphyx.
Prosei-pina.

Delompbalus.
Hyalina.

cj. Bulimus.
Clausilia.
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Siphonostoma.
J5ulimulus.

Succinea.

Ji. Achatina.

Macrosijira.

Acbatinella.

Family 3 :

Veronicellid(V.

Veronicella.

Family 4 : Onchidiada.

Onchidium.
Onchis.

Peronia.

Family 5 : Aiiriculidcp.

Auricula.

Melampus.
' Sidula.

*Tralia.

*Detracia.

Pedipes.

Marinula.

Ovatella.

*Leuconia.
Scarabus.

Chilina (*Ida).

Carychium.
Acme.

Family 6 : Linuueadce.

Limnsea.
Amphipeplea.
Physa.

*Diastropha.

Aphlexus.
Planorbis.

Segmentina.
Ancylus.

*Velletia.

Family?: Ampliiholidce.

Amphibola.

Family 8 :

Siphonayiada.

Sipbonaria.

Family 9 : Gadiniadce.

Gadinia.

Sormetus.

Family 10

:

Cyclostomidie

.

a. Cyclostoma.
*Licina.

*Poteria.

*Leonia.

b. Annularia.

*Bolania.

Cyclotus.

Pterocyclos.

Stropbostoma.

c. *Realia.

Megalomastoma
J.*Callia.

e. Pupina.
Registoma.

f. Pomatias.

Family 5 :

MesodesmidcP.

Mesodesma.
Donacilla.

Anapa.

p. 150.

Family 6 : Tellinido!.

a. Psammobia.
Psammotea.

b. Tellina.

*Macroma.
Arcopagia.

*Strigella.

c. Ligula.

Semele.
Cumingia.

d. Petricola.

Clotbo.

e. Mysia.
Family 1 : Venenda. f Donax.

a. Artemis. Hecuba.

b. Cytberea. Cuneus.

Meroe. Latona.

Gratelupia. Ipbigenia.

Capsa.
Galathea.

Family 11 : Helicinidce

Helicina.

Lucidella.

Alcadia.

Class II

:

CONCHIFERA.

Order I : Phyllopoda.

Trigona.

Cbione.
Circe.

*Dorsina.

Mercenaria.
Anomalocard ia

.

Cyprina.

Tapes.
Venerupis.

*Clementia.

Family 2 : Cyrenidcz.

a. Cyrena.
*Geloina.

"Velorita.

b. Cyclas.

c. Pisidium.

Family 3: Cardiadcp.

Cardium.
Hemicardium.
Conocardium.
Licbas ?

Family 4 : Mactridce.

Mactra.
Scbizodesma.
Spisula.

*Cypricia.

Lutraria.

Cryptodon.
Mulinia.

Gnathodon.

Order II: Cladopoda.

Family 1 : Pholadce.

Pbolas.

"Barnia.

*Zirf£ea.

*Mactresia.

*Talona.
Xylotrya.

^'Guetera.

louannetia.

Teredina.

Teredo.

*Eankia.
*Kupbus.

Family 2 :

GastrochcEiiada.

Aspergillum.

*Foegia.

*Bryopa.
Clavagella.

Fistulana.

Gastrocbsena.

Septaria ?

Family 3 : Solenidce.

Solen.

Ensis.

*Pbarus.
Cultellus.
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Solecurtus.

Panopea.
Glycimeris.

*Ctenoconcha.

Family 4 : Anatinidir.

a. Auriscalpium.
Periploma.
Cochlodesma.
*Hemicyclostoma.

b. Thracia.

c. Lyonsia.
*Myodora.

d. Chamostrea.
Myocliama.

I'amily 5 : Myadce.

Mya.
Platyoclon.

SphiEnia.

Family [6] : Corbulidce.

Corbula.

*Azar.

Lentidium.
"^Neara.

Family 7 : Pandoridce.

Pandora.

Family 8: Solenomyadce.

Solenomya.

Family 9 : Galeommidce

.

Galeomma.

Family 10 : Saxicavidcv

.

Saxicava.

j
Hiatella.

Order III : GONIOPODA.

Family 1 : Chamidcc.

Chama.
Arcinella.

Diceras.

Caprina ?

Family 2 : Etheriadiv.

Etheria.

MuUeria ?

Family 3 : Carditidtr.

Cardita.

*Jesonia.

*Agaria.

Venericardia.

*Ophis.
Myoconcha.

Family 4 : CrassinidcE.

Astarte.

Goodallia.

Nicania.

*Ginorga.

Family.5 : Crassatcllida

.

Crassatella.

Family 6: Isocaidindcc.

Isocardia.

Family?: Lucinida;.

a. Lucina.
Semele.
Diplodonta.
Cyrenella.

Myrtea.

Corbis.

Mysia.

b Loripes.

Ungulina.
c. *Lenticularia.

'*Verticordia.

Thetis.

Family 8 : Uiiionidtc.

Anodon.
Margaritana.

Alasmodon.
"'Damaris.

Unio.
*Heterodon.
Dipsas.

'Monocondyla.

Family 9 : Indinida.

Iridina.

*Leila.

Pleiodon.

Hyria.

Castalia.

Family 10

:

Mycetopodid(e

.

Mycetopus.

Family 11 : Trigoniada.

Trigonia.

p. 151.

Family 12 : Arcadce.

a. Area.

*Litl)area.

*SeniIia.

b. CucullBea.

Trisis.

*Barbatia.

c. *Noetia.

*Ai-gina.

*Licai'ea.

Pectunculus.

Trigonocaelia.

*Cannabina.
rf.*Limnopsis.

e. Nucula.
Leda.

Order IV: PoGONOPODA.

Family 1 : TridacnidcE.

Tridacna.

Hippopus.

Family 2 : Dreissenidcc

.

Dreissena.

Congeria.

Mytilimeria.

Family 3 : Myiilidce.

Mytilus.

Modiola.

Family 4 : Crenellidce.

Crenella.

*Modiolarca.

Family o : Pinnidce.

Pinna.
*Atrina.

Family 6 : Aviculidcp.

a. Malleus.

Vulsella (Eenieila).

Avicula.

Margarita.

Pterynea.

Monotis.
*Wolfataria.

Posidonia.

6. Crenatula.

"Dalacia.

Inoceramus.
Catillus.

Pachymya.
Perna.

c. Gervillia.

Order V : MiCROPODA.

Family 1 : Pectinidce.

a. Pecten.

Pallium.

•Tanira.

Amusium.
Neitliaaa.

*Pycnodonte.

b. Lima.
Plagiostoma.
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"Limacula.

c. Pedum.

Family 2 : Spondylida.

Spondylus.
Pachytos.
Podopsis.

Dianchora.
Plicatula.

Hinnites.

Harpax.

Family 'A : Ostreidce.

Ostrea.

Gryphsea.
Exogyra.
Alectryonia.

*Plectronia.

Carolia.

Mulleria.

Family 4 : Plocunida.

Placuna.

Family 5 : Anomiada

.

Anomia.
Placunanomia.
Pododesmus.

Class III:

BRACHIOPODA.
Family 1 : Lingididrv.

Lingula.

F-Ain\\j2:TerebratuUdic.

a. Terebratula.

b. Spirifer.

Family 3 : Productidie

.

Productus.

Calceola ?

Family 4 : Tliccidcidce.

Thecidea.

Family 5 : Craniadiv.

Crania.

Family 6 : Discinidce.

Discina.

October 16, 1840.

Class IV :

PTEROPODA.
Order I : Thecosomata.

Family 1 : Cleodorido'.

a. Hyalsea.

*Diacria.

b. Cieodora.

Balantium.
Pleuropus.
Vaginella.

Creseis.

Brochus.
Psyche.
Euribia.

Family 2 : Limacinidce.

Limacina.

Family 3 : Cuvieridfe.

Cuvieria.

*Tripteres.

Family 4: Cymbuliadcc.
Cymbulia.

Order 2

:

Gymnosomata.

Family 1 :

Pneumodermidce

.

Pneumodermon.
Spongobranchia.
Trichocyclus.

Family 2: Cymodoceadcv.

Cymodocea.

Family 3 : ClionidcB.

Clio.

p. 152.

Class V:

CEPHALOPODA.
Order I : Sepiophoka.

Family 1 : Octopodida.

Ocythoe.
Octopus.
Eledona.
Philonexus.

Family 2 : Sepiadce.

Sepiola.

Onychoteuthis.
*Peratoptera.

Ommostreplies.
Loligopsis.

Cranchia.

Loligo.

Sepioteutliis.

Sepia.

Beloptera.

? Family 3: Belemnitidce

.

Belemnites.

Belemnosepia.

Family 4 : SpirulidcB.

Spirula.

Family 5: Avinionitidcp.

Ammonites.
Planites.

Globites.

Crioceratites.

Cyrtoceras.

Clymene.
Scaphites.

Hamites.
Turrilites.

Baculites.

Order II

:

Nautilophora.

Family 1 : NautUidcv.

Omphalia.
Nautilus.

Lituites.

*Orthostoma.
Gyroceratites.

Orthoceras.

Conoceras.

*Cyrtolites.

Actinoceras.

Family 2 : Goniatida\

^Phragmolites.

Ceratites.

Goniatites.

John Edward Gray.

Tlie iKUUL's wliicli woro \U',\\ to scieiieo in the preceding; list I h;iv«

marked with an asterisk, hut it will be obvious to every student

that these cannot be treated otherwise than as nomina nuda, and

must date from some later introduction.

In tlie forty-third edition, dated 1841, tlie same general account of

the MoUusca is given as in 184()a, and a list follows, the note at the
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commencement reading: "The following List exhibits the series of

genera of Mollmca at one view, and the numbers indicate the Table
Cases in this Gallery, in which the genera in the collection are placed."
The succeeding list extends from pp. 124-30, and almost exactly
agrees with the 1840a list.

The forty-fourth edition, dated 1842, however, presents a trouble-
some complication. The general account is entirely rewritten, and
diagnostic remarks are given of the genera, including most of those

indicated as new in the forty-second edition, and an extended list

follows. The remarks appear to me to be insufficient to establish the
names, but in order that they may be fairly considered I reproduce
them on pp. 302-9.

The forty-fifth edition was published in 1843, and on p. 10 the
following note appears: "For an explanation of the method on
which the Zoological Collection is arranged, and a list of the genera,

see a small work called the 'Guide to the Zoological Collection',

sold in the Hall, where may also be had a ' List of the Species

of Mammalia', with the Synonymes."
Herein the matter relating to the "Shells of Molluscous Animals"

is reduced to 4i pages, and the list is omitted. The subject

is rewritten very briefly in the following manner: "Table 17.

The Top Shells \TrochuH) and their allied genera, as the pyramid
{Pi/ra»iis). The vosarj [Clanffuliis Pharaonictis). The jujube berry

{Trochus Ziziphorus). The iris or rainbow eavdro-p (Can fherns Iris),

from New Zealand. The button shell {Rotella lineolata). The
strawberry [Monodo?ita). The gold button {Livona aurea), which is

peculiar for the lii;ht golden colour of the pearl. The dolphin

{DeJphinula).'''' This is exactly repeated in the forty-sixth edition

(published in 1844), which contains none of tlie names credited by

Gray himself to "1844". In the forty-fourth to the sixty-third

(the last) editions there is nothing relating to the sj'stematic study

of Molluscs worthy of note.

It has now been shown that the forty-fourth edition, published in

1842, is the most important one, and needs careful con.«iiieration.

It is also obvious that tlie diagnoses there given cannot be literally

accepted, as most of them are merely comparative ones, and the fact

must not be overlooked that Gray used many of the common generic

names in a different sense to that hereafter assigned to them. Thus
ill the Proo. Zool. Soc. article we are told, for instance, that Vermetus,

Gray, 1840, was not Vermetus, Adanson; E7italis not Entalis, Defranee;

OvatUla not Oratilla. Bivon. ; Pofamides not Potamides, Erongn. ; and

Clathrus not Clathrus, Oken, 1815.

It is on account of such difficulties that I would advocate the

rejection of the whole of the names used in this edition, and date

them all from 1847; but, as this is simply an individual opinion,

I am givin<; the whole of the diagnoses so that this matter may now
be fully discussed, and a definite policy of rejection or acceptance

adopted. There appear to be few alterations necessary tlirough the

adoption of the former policy, which seems to me to best favour

accuracv.
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Ill tlie Proc. Zool. Soc. (Lond.), 1847, p. 129 et scq., a paper waft

publislu'd entitltul "A List of the Genera of Keceiit Mollusca, their

S5'nonynia aiKlTy])es by J. E. Gray ". In the introduction is written :

" I liave been induced to send it in its ))resent state, as I am con-

stantlj' requested by both Ensjlish and continental conchnlogists to

supply them with copies of the Synopsis of the Britisli Museum for

1838, 1840, 1842, and 1844, which contains a list of the genera of

Mollusca, and which is now out of print, and also often to give them
information witli regard to the authorities for the several genera

contained in tliat list, which shows that then; is an evident want of

some recent information on this subject. . . . Tlie arrangement

followed is that which was proposed in the Synopsis of the Contents

of the British Museum for 18:38, and which has been gradually

modified in the different editions as I have become better accjuainted

with tlie animals of the different genera."

It is this list which biought into prominence the "Synopsis"
names, these being there quoted as "Gray Svn. 1840", " Syn. B.M.",

"S.B.M.". or simply "Gray 1840". "
I 'have therefore" carefully

gone through that list, and taken out all tlie names Gray there credited

to liimself as introduced in the Synopsis. As usual in all of (J ray's

work discrepancies are at once evident, names being given which do

not appear in the Synopsis, and some I have noticed as new in the

Synopsis are not included in the 1847 list. Further, Gray constantly

quotes 1844, and generally after this a number. This shows great

carelessness, sinc(! all these 1844 references, and there are many,

should be 1842, where the number given agrees with the page on which

the genus is diagnosed. It has been suggested that an alphabetical list

would prove serviceable, and therefore I tabulate the names on that

method and give after each its definition which appeared in 1840 or

1842. or the disposal of it in 1847, according to the Proc. Zool. Soc.

article.

AcMithoehf'tes, 1840. 1847. Acanthochitex, Eisso.

Agar id, 1840. In 1847 type is given as Chama Agar.

Alcadia, 1840, p. 1,30. 1840a, p. 134. ''The ITelichue have a simple

month. Alcadia differs in having a slit in front of the mouth,
into which is fitted the tooth-like process of the operculum."

Amaihina, 1842. 1842, p. 63. "The Amnthina differ from Capulus

in having three or more strong longitudinal ridges in front."

Amicida, 1840, p. 123. 1840a, p. 127. '' Acanthochetei^ is peculiar

for having a bundle of bristles placed on each side of the valves;

and Chitonellus and Amicula only differ in having the valves

nearly hidden in the mantle of the animals."

Amnicola, 1840. 1847. ^OT««ro/rt sp., Anthony.
Anapa, 1840. In 1847 quoted as Anapa, Gray, 1844, and type

given as Ergcina petitiana.

Argina, 1840. 1842, ]). 81. "... and -^^r^/Vm are ovate, subcordate,

convex shells with a crenated margin, and the front grouj) of

teeth small and roundish : the hinge teeth are all equally

transverse."
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Atrifia, 1840. 1842, p. 83. "The Finna have an elongated shell

with a longitudinal crack filled with a cartilage in the middle
of eacli valve, and Atrina are shorter shells without any such

crack."

Azar, 1840. In the Proc. Zool. Soc. 1847, on p. 186, Azor, Leach,
MkSS. 1819, is included with type Solen vesperthms. On p. 189,

Azor, Leach, MSS. 1819, is again included with type Solen

anfiquatus. Its usage in connexion with the latter species needs

investigation.

Bacalia, 1840. Does not seem to be further mentioned by Gray,

either in 1842 or 1847. H. & A. Adams (Gen. Eec. Moll.,

vol. i, p. 312, 1854) quote it as a synonym ot Liitorina, a con-

clusion which its position in the previous tables (between
Ulsso, = jyiso, and Rissoa) would not liave suggested.

Bankia, 1840. 1842, p. 76. "In Bankia thty [the pallets of

Teredo~\ are elongated, and formed of small cones one within the

other, looking somewhat like a quill."

Barhatia, 1840. 1842, p. 81. '' The Bariaiia are elongated shells,

covered with a hairy periostraca ; the teeth on the middle of the

line are small, of the ends large and oblique."

Barnia, 1840. 1842, p. 76. " Pholas has an elongated shell with

three pieces on the back. The Barnia has only one piece, and

the Zirfcea are short shells with very large gapes at each end,

and no distinct dorsal pieces. The Martesia, when the animal

arrives at full size, closes up the gape in front of the shell with

a shelly plate, and the dorsal ligament is covered with a large

shield like convex plate. The Talona differ from the latter in

being longer, and in the back margin being reflecteil, and only

furnished with two small back pieces."

Jiolania, 1840. Not further mentioned, either in 1842 or 1847.

Brachi/chlamns, 1840. 1847. Brachychlanis, Ehr.

Brijopa, 1840. 1842, p. 77. "The Bryopce, which are only known
in a fossil state, appear to have lived in sand like the Asper-

ffillmn, for the tubes are of a regular club shape with a fringe of

small tubes round the disk."

Callia, 1840, p. 129. 1840a, p. 133. " The Ca/lue have a peculiarly

polished shell very like the former \_FHpiua"], but they want the

groove."

Camitia, 1840. 1842, p. 57. "The Talopia are like the Rotella;

the shell is striated and umbilicated, the umbilicus being edged

with a striated callus edge, which in Camitia is so large as

nearly to hide it."

Catmabiiia, 1840. 1847. ? Cannabina, Gray, 1840. No type or

further information given.

Cardinalia, 1840. 1842, p. 56. "In Pyramis the front of the

inner lip lias a slight canal, and in Cardinalia it ai>i)ears

notched."

Cepatia, 1840. 1842, p. 60. "The operculum of JVatica is simply

liorny
; Cepatia differs in the axis being covered witli a large

callosity. Mammilla chief! v differs from the latter in tlie axis
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of the sliell being covered with a large callosit\', and Naticaria
in having a thin oblong shell with a large oblong mouth and
a thin inner lip. Cernitia is imperforated with a large moutli.

and the inner lip callous."

In 1847 Gray informs us that Mammilla, Gray, 1840 =
Polinices, Montf., 1810 ; and Naticaria, Gray, 1840 = Mammilla,
Schum., 1817.

Cernina, 1840. See preceding note.

Cinulia, 1840. 1842, p. 62. "The Cinulia are like the Tornatella

with two plaits, and the outer lip is thickened externally."

Cladophora, 1840. In 1847 given as a synonym of Triopa, Johnst.,

1838; and Liopa, Gray, 1840, quoted as a misprint for this

name, though the two names are given in different families.

Clangulus, 1840. 1847. Claficulus, Montf.
dementia, 1840. 1842, p. 75. "The Tapes and T'enentpes have

oblong shells with very compressed teeth, and the Clement ia are

like the latter, but are very thin, and have a cavity in the margin
before and behind the teeth."

Clenoconcha, 1840, p. 135. 1840a, p. 139. " Ctenoconcha, which luis

many characters in common with the Solens, has the teeth like

Nucula, but it has an external cartilage."

Culana, 1840. 1842, p. 58. "The Pileoli are [fossil] shells of

a conical form with a circular base ; the inner lip is expanded as

far back as the liinder edge of the whorls, forming an edge to

the base. The Culance differ in being oblong and I'atlier convex
beneath."

Ci/clotrema, 1S40. 1847. Cyclostrema.

Cijpricia, 1840. In 1847 given as of (Jray 1837, but I have not
found any reference of that date. The type is given as

M. anatina, and Laliosa, Schmidt MSS., MoUer, 1832, cited as

coequal.

Dalacia, 1840. 1842, p. 83. "The Dalacia are like tlie Crenatula,

but have tlie umbo some distance from the front of the hinge
margin instead of quite at the angle."

Damaris, 1840, p. 38. 1840a, p. 142. "In Wnio, Damaris, etc., it

has lateral teeth of different degrees of development and form, so

that they sometimes resemble cardinal ones."

Deriobranchus, 1840. 1847. Deridohranchm, Ehr.

Detracia, 1840. In 1847 type is given as Vol. bullcenides.

Biacria, 1840. 1842, p. 86. " In some [Cleodo>-id(e'] there are lateral

slits in the sides of the sliell which are interrupted in front in

the globular shells of the ITi/alcea;, and continued to the moutli in

the elongate Diacria."

Diastroplta, 1840. In 1847 quoted as Diastrophia, Guild.. Gray, and
type given as Ph. GuihUngii.

Dorsina, 1840. 1847. Dosinia.

Bostia, 1840. 1842, p. 58. "The Dontioi differ [from Clithon'] in

having a nearly symmetrical shell with only the rudiment of

a spire, and the inner lip, like Nerifina, is only denticulated."

Bota, 1840. 1847. Boto, Oken, 1815.
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Efflisiu, \8i0. 1842, p. 60. "The Turritellce are turreted and
marine ; the mouth of the shell is .squarisli and the operculum
orbicular, many whorled. The Haustators chiefly difTcr in the
outer lip being marked with a deep notch leavinj;; a groove
on the whorls. Tiie Zaria has an ovate mouth rather produced
in front [p. 61]. Mesalia is very like the former, but the mouth
is round and produced into a slight canal in front, and the front

of the inner lip is slightly twisted. Eglima has a round mouth
with the outer lip rather thickened internally." In the
Proc. Zool. Soc, 1847, Gray introduced a new name Torcula

for Uaiidator, Grav, 18-10, not Montfoit, 1810.

Epistylium, 1840, p. 125. 1840a, p. 129. " The true Helices, ffelico-

do7ita, etc., have the peristoma of the shell thickened, while the

Helicophaiita, Epistijlinm, and Proserpina have it thin and sharp."

Foegio, 1840. 1842, p. 77. (Compared with Aspergillum.) "In
Foegia the lower end is irregular, with scattered tubes, and
destitute of any fringe."

Fossar, 1840. In 1847 Forsar is printed, but corrected in the errata.

Type given, Helix ambigua, Linn. (= Natica { fosar), Adans., 1 757).

Gasterosiphoiie, 1842. 1842, p. 88. " In some of them \_Belemnitidce\,

as Gastrosiphone, the syphon is in the front."

Geloina, 1840. 1842, p. 75. "The Ciirence have three teeth in

each valve, and the compressed lateral teeth striated across.

The Geloina differ in the lateral teeth being smooth, and the

Velorita has a short thick anterior lateral tooth close to the large

cardinal ones."

Gena, 1840. 1842, p. 51. " The Gence are thin, oblong, ear-sliaped

shells, with a very large animal and no operculum."

Gihhium, 1840. 1842, p. 57. "The C/^i/Vow have a depressed top-

sliaped shell with perforated axes."

Ginorga, 1840. jS'ot furtlier mentioned, either in 1842 or 1847.

Guett-ra, 1840. In 1847 the type is given as Fist, corniforinis.

Uarlea, 1842. 1842, p. 78. " The Harlea are oblong, siilxpiadrate,

thin shells, with a sharp keel from the umbo and conical hinge

teeth."

Hiitina, 1842. 1842, p. 62. "The Bivince have an orbicular spiral

operculum with an oblong lateral scar, like tlie Irochi. The
Vermilia has the mouth of the tube surrounded by three spines,

and the Ilatina has no operculum."

Ilelicophora, 1840. 1842, p. 59. "The Helicophorm always have

oblong .-spiral unkeeled shells with an entire mouth."

Ilemicyclostoma, 1 840. 1847 = Hemicyclunosta.

Hettrodon, 1840. Not mentioned in 184 2 iiot(!.s or in 184 7.

Ida, 1840. This name, bracketed after Chilina, is not again mentioned

in 1842 or in 1S47.

Jesonia, 1840. In 1847 this is ])laced in the synonymy uf Jfgtili-

cardia, Blainv., 1825.

Kuphus, 1840. 1842, p. 76. "The liuphus has ovate pellets

toothed at the tip ; the tubular case of this genus is club-

shaped, contoited, opa(][iie, and closed at the end."
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Lampania, 1840. Tj-pe given in 1847 as Cerithium zonule, Lam.,
and Batillaria, Benson, 1842, cited as a synonym.

Lathirus, 1840. 1847. Latyrus, Montf.

Leila, 1840, p. 138. 1840a, p. 142. "In Iridina and Leila the
hinoe edge is sraootli, like Anodon, and the latter has a sharp
syphoiial inflection."

Lenticidaria, 1840. 1842, p. 80. "The Lenticidaria are solid shells,

like the Lucina, but with the cartilages parth' internal ; they
have a conical uTiterior lateral tooth."

Leonia, 1840. In 1847 still a nude name, neither the type being
designated nor the name placed in synonymy.

Ljepeta, 1810. 1842, p. 67. "In Patella the gills form a complete
series round the edge of the mantle. In ILelicon [«/<?] the series

is interrupted over the head, and Lepetcc differ from both in the

animal being destitute of any eyes."

Leuconia, 1840. In 1847 typified by Voluta alha.

Licarea, 1840. Not again mentioned, either in 1842 or in 1847.

Licina, 1840. In 1847 given as of Brown, 1756, with type Turbo lahea.

Limacula, 1840. 1847. "^ Limatula.

Ljimncpnis, 1840. 1847. Limopsis.

Liopa, 1840. 1847. Triopa.

Liotia, 1842. 1842, p. 57. "The Dol])hin shells {Delplmmla)

differ from all the rest in being thick turbo-like umbilicated

spinose shells with a round mouth, and the Liotia differs from

Delphiimla in having a regular margined mouth to the shell."

LAtharea, 1840. 1842, ]). 81. " The Litharcce are elongate, truncated

behind, and live in holes in stones and rocks; the hinge teeth

are all equally transverse."

Licona, 1840. 1842, p. 57. '"The Livonce are solid conical shells

with a rounded mouth and a callosity partly covering the

umbilicus."

LAicapina, 1840, ]). 114. 1840a, p. 117. "In LMcapina the mantle

covers the cancellated shell."

Lunarca, 1842. 1842, p. 81. "The Lunarca differ from the former

[_Anjina~\ in the fioiit group of teeth being replaced by an

elevated ridge."

Macroma,\MQ. 1847. ? Macoma.
Mactrenia, 1840. 1847. 'Marteda.

Mali/he, 1840. 1847. Melihe, Rang, 1829.

Jfaiisca, 1840. 1847. ? jl/arisa.

Jledoria, 1840. 1842, p. 60. "The Medoria are like i\n^ Lacuna,

but mon; solid, and covered with a rough periostracum."

Mesalid, 1840. 1842, p. 60. See note under i^/ZA/rt.

Modiolarca, 1840. 1842, p. 82. "The Crenellce are suborbicular,

and the ModiolaricB ovate elongated shells."—Note : Modiolarca,

1840, is thus a misprint for Jl/odiolaria.

Modulm, 1840. 1842, p. 60. "The Jfodidi oidy differ from them
[_Pa(}odus'] in the shell being more depressed and the inner lip

having a distinct notch forming a tooth ; they liave been con-

founded witli the Monodonfa."
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Monocoiidyla, 1840. 1847. Monocondtjlea.

Myodora^ 1840, p. 136. 1840a, p. 140. "In the Lyonsm nncl

Myadorce, the caitilago ])it is sunk into the liin<^e margin of

each valve, and covered by a large flat hinge-piece; tlie shell

of tlie former is thin and of the latter thick, with verj- uneqnal
valves, tlie left one being flat."

Mysia, 1840. Appears twice on the same page (150), once in the
Tellinidaj, and afterwards in the Lucinidse.

JSfeara, 1840. 1842, p. 78. " The JV<?«r« have a thin nearly equi-

valve shell produced into a beak behind and with small hinge
teeth."

Neciia, 1840. Not again mentioned, either in 1842 or in 1847.

Niomia, 1840. 1842, p. 60. '^ Nioma has a white spirally striated

shell with a deeply perforated axis." 1847. Given as a synonym,
with Ilerria, of Vanikoro.

Nisso, 1840. 1847. Ntso, llisso.

Ncelia, 1840. Not again mentioned, either in 1842 or in 1847.

Notosiphonf, 1842. 1842, p. 88. " And in another [/MmM?'i!/W<g],

tlie Nutosiphovc, [the syphon is] in the dorsal part of the septa

of the alveolus. The alveolus is sometimes obliterated."

Odontostyliis, 1840. Not again mentioned, either in 1842 or in 1847.

Ophis, 1840. 1847. Opis, Defmnce, 1825.

OrtJiodoiiia, 1840. In 1847 fossil genera are not included, hence

nothing further is given concerning this name.
Pectella, 1840. In 1847 included with a ? in front, and neither

placed in synonymy nor type designated.

Peratoptera, 1840. Not again mentioned, either in 1842 or in 1847.

Pharus, 1840, p. 135. 1840a, p. 139. "In Solen and J^nsis the

foot is club-shaped, and the tubes aj-e short and united. In

Pharus the foot is long with a dilated end, and the syphons are

elongate and separate."

Phraymolites, 1840. In 1847 nothing is mentioned of this, as the

fossil genera are not included.

Plectronia, 1840. In 1847 nothing further is offeied, whilst the

name itself is accompanied by a ?.

Polyodon, 1840. 1847. "i Polydonta, Montf.

Poiamia, 1840. 1847. ? Potamis.

Poteria, 1840. In 1847 neither type designated, nor placed in

svnonymy. .-0-^ ' "t- "9 "^ -

Puptllia, 1840, p. 114. 1840a, p. 117. "In PupiUia the shell is

surrounded hy a sharp white edge."

Pyanodonte, 1840.' 1847. 'i Pycnodonta.

Pyraze, 1840. 1847. Pyraziis.

Radula, 1840. 1842, p. 60. "The genus Eadula is referred here

provisionally until its animal is known; the shell is solid and

Nerite-like, with a rounded inner lip, having a deep notch in its

centre; the throat is somewhat striated."

Raleta, 1840. 1842, p. 78. "The Tomala are like tlie Corhda, but

have a triangular projecting plate with a ridge on each side

in the left valve, and two triangular teeth in the other, and
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Raleta diflfers from tlie latter only in having a narrow central

pit, its right valve with a strong conical tooth falling into the

large pit before the tooth in the left valve."

Realiii, 18-10. In 1841 the type cited as " i? -? n.s. "
; therefore

still a nomen 7iudnm at that date.

Risella, 1840. 1842, p. 60. " Rixella is like Littorina, but the shell

is top-shaped, the whorls keeled, and the mouth rather square."

Scaphura, 1840. 1847. Scaphula.

Senilia, 1840. 1842, p. 81. "The Senilia have very thick shells,

covered with a smooth olive periostraca ; tlie hinge teeth are all

e(pially transverse."

Sidulch 1840. 1842, p. 70. "The Scarahis, like Ranella, forms half

a whorl between each period of rest, the thickened and retiexed

parts of the lips forming an edge to each side of the shell. The
8idul(e have a sharp internal ridge to the outer lip."

Slrigella, 1840. 1847. StHqilla.

Styliger, 1840. 1847. Stylifer.

Talonia, 1840. 1842, p. 76. See note under Barnia.

Talopia, 1840. 1842, p. 57. See note under Camitia.

Tania, 1840. 1842, p. 60. "The genera 2'ania, Anculosa ,and lo

have the mouth of the shell truncated in front of the axis, as in

Achatina, the former having a turreted, the second an ovate

short, and the latter a fusiform shell with a large mouth."

Tapada, 1840. In 1847 given as a synonym of Catitateus, Kisso, 1826.

Teihija, 1840. 1847. Tdhys.

Thaira, 1840. 1847. 2uira.

T/iaiotia, \S-10. 1812, p. 57. "In Ziziphinus, Cantharidns, and

Thalotia the mouth is oblong and simple and the axis of the shell

is covered by the inner lip; the former is top-shaped, the

Cantharidi are ovate and green within."

Thecathera, 1840. 1847. Thecacera.

Thicolia, 1840. 1842, p. 56. " The Thicolm chiefly differ from the

latter [^Phasianella] in the animal being less ornamented with

beards." In the Proc. Zool. Soc, 1847, Gray spells this name
Thicolea, and cites it as intended for Tricolea, Risso.

'Tomala, 1842. 1842, p. 78. See note under Raleta.

To7iichia, 1840, p. 123. 1840a, p. 126. "The Tonichia has the

upper surface of the mantle bald and cartilaginous, and the under

covered with a very hard striated skin."

Torinia, 1840. 1842, p. 60. " Tormia differs [from Solarium'] in

having a nearly orbicular operculum, which is very convex and

marked with a spiral ridge looking like a pagoda,"

IValia, 1840. In 1847 the type f^iven as V.pusilla.

Tripteres, 1840. 1847. Triptere.

Tugonia, 1842. 1842, p. 78. " The Tagonia have the same kind of

process, but the shell is ovate, ventricose, with a large gape on

its short hinder slope."

Turbonel/a, IS-iO. 1847. ? Ttirbonilla.

Velletui, 1840, p. 128. 1840a, p. 132. "The Velletioi differ in the

animal and shell being reversed, like the Physcey
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Velorita, 1840. 1842, p. 75. See note under Geloina.

Vermilia, 1842. 1842, p. 62. See note under i/a^m«.
Verticordia, 1840. 1842, p. 80. "The Verticordice are fossil shells,

allied to the latter [ Cr9/ptodo?t^.^'

Wolfataria, 1840. Not again mentioned, either in 1842 or 1847.
Zaria, 1840. 1842, p. 60. See note under EcjUsia.

Zirfaa, 1840. 1842, p. 76. See note under Barnia.
Zlziphinm, 1840. 1842, p. 57. See note under Thalotia.

In the Proc. Zool. Soc, 1847, I find the following quoted as Gray,
1840, which 1 have not found in the Synopsis either of 1840 or
1842 : £rsina, Isthmia, Lauria, Philippia, and Sarmaiictis.

It should be noted that Gray probably distributed shells between
the years 1840 and 1847 under these new generic names, and that
some of these may have been correctly introduced into literature by
other authors.

I have observed that Philippi, in the Enum. Moll. Sic, vol. ii,

p. 90, 1844, recorded that Lucapina eJegans, Graj^ = Fissurella

cancellata, Sow., and that Pupillcea aperta, Gray = F. Idantula^

Lamai'ck. This was only noticed through the misspelling of Pupillia

attracting the writer's attention.

A name that seems to need rejection is Luona. In 1840 it is

a nomeii nudum ; in 1842 it is indeterminable ; in 1843 it is

associated with a shell which is certainly not the one selected as the

type ill 1847.

In February, 1847, Philippi (Zeitschr. Malak., Jahr. iv, p. 21)
introduced Cittarium for Turho pica, and in November, 1847, that

shell appeared as type of Livona, Gray. Unless Livona can be traced

to an earlier legitimate introduction than the Proc. Zool. Soc, 1847,

CM avium must replace it.

Algoa and Jhtsica. Although neither of these names appears in the

tables in any edition of the Synopses the following notes are given :

—

Ifnsica, 1840, p. 112. 1840a, p. 114. "In general the shell is

covered with a distinct periostraca as Mitra, Voliita, and Ilusica."

Algoa, 1840, p. 113. 1840a, p. 115. "In Cyprcea, Algoa, and
OvuJa the outer coat of the shell is polished." Algoa is never

afterwards mentioned, but in the 1847 list Gray quotes Musica as

of 1840.
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ANNUAL GENERAL MEETING.
Friday, 14th February, 1913.

R. BuLLEN Newton, F.G.S., President, in the Chair.

Mr. H. C. Fulton and Mr. A. W. Oke, LL.M., F.L.S., were

appointed scrutineers.

The Secretary announced that at the last Ordinary Meeting,

tlirough an oversight on liis part, no Auditors had been appointed,

aiul that in the interval he had consulted the members of the Council,

wlio decided that tlie two members who acted in that capacity the

previous year, viz. Dr. Henry Woodward, F.ll.S., and Mr. G. C.

llobson, B.A., should again be asked to officiate, and that the Annual
Meeting should be asked to confirm this course. This was carried

unanimously.

The following report was read :

—

" Your Council, in presenting their twentieth Annual Report, find

it a source of great satisfaction to be able to refer to the useful—and
in some cases voluminous—papers published through the usual

channel of tlie Society's ' Proceedings ', details of which will be found

below.
" It is with deep regret tliat they have to record the loss by death

of two prominent members, the Rev. R. Ashington Bullen and
Dr. J. C. Cox, and also of two others, Mr. D. D. Baldwin and
Mons. A. Bonnet, while resignation and other causes are responsible

for the removal from the roll of five more names.
" During the year eleven new members have been elected, so that

the membership of the Society on December 31st, 1912, stood as

follows :

—

Ordinary members ....... 71

Corresponding members ...... 91

Total . . 162

" The financial condition of the Society is essentialh' the same as

last year. The current account shows a balance of £4 10s. \ld. The
special fund has still £12 7s. standing to its credit, while the Society

still holds the sum of £50 invested in Metropolitan 2A per cent

stock. For its improved financial condition the Society is indebted

to some members who made generous contributions to its funds.

"During the year 1912 three parts of the 'Proceedings' have

been published as usual, forming the first half of Vol. X. Thej'

comprise 261 pages, 13 plates, and 36 text-figures.

"The following gentlemen have very kindly contributed towards

the cost of illustrations or have supplied drawings or photographs for

the plates or text-figures : Dr. R. Arnold, H. H. Bloomer, H. Hannibal,

J. C. Melvill, R. B. Newton, H. B. Preston, M. M. Schepman,
E. A. Smith, G. B. Sowerby, A. W. Stelfox, and E. W. Vredenburg.

' Without such liberal help it would not be possible so fully to illus-

trate the ' Proceedings '.
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" The thanks of the Society are especially due to the Council of

the Linnean Society, through whose kindness it has been permitted,

as in former years, to hold its meetings in Burlington House."

On the motion of Mr. H. C. Fulton, seconded by Mr. A. W. Oke,

LL.M., F.L.S., the above was adopted as the Annual Keport of the

Society.

The following were elected as Officers and Council for 1913 :
—

President.—Mey. A. H. Cooke, M.A., F.Z.S.

Vice-Presidents.—G. C. Crick, F.G.S.; R. Bullen Newton, F.G.S.;

H. B. Preston, F.Z.S. ; E. R. Sykes, B.A., F.L.S.

7>wf«m-.—J. H. Ponsonbv, F.Z.S., 15 Chesham Place, Loudon, S.W.
Secretary.—G. K. Gude, F.Z.S., 45 West Hill Road, Wandsworth,

London, S.W.
Editor.—Y.. A. Smith, I.S.O., 22 Heathfield Road, Acton,

London, AV.

Other Jffembers of Council.—Rev. E. W. Bo well, M. A.; C. Oldham
;

G. C. Robson, B A. ; H. 0. N. Sliaw, F.Z.S. ; J. R. Le B. Tomlin,
M.A., F.E.S.

On the motion of Mr. A. S. Kennard, F.G.S., seconded by
Mr. J. E. Cooper, a vote of thanks was passed to the Retiring

Officers and Members of the Council and to the Auditors and
Scrutineers.

ORDINAEY MEETING.

Friday, 14th Febkuary, 1913.

The Rev. A. H. Cooke, M.A., F.Z.S., President, in the Chair.

The following specimens were exhibited :
—

By the Rev. A. H. Cooke, M.A., F.Z.S. : A series of Ptirpura

lapillus (Linn.), from many localities in Great Britain, France, the

Faroe Islands, Norway, and Iceland ; and in drawing attention to the

wide range of variation shown by this species he made some remarks
upon the possible causes of variation in certain cases.

]5y Mr. J. E. Cooper : Specimens of P. lapillus (Linn.), including

a very large form from crab-pots, Swauage ; a very small form
from exposed rocks, Lynmouth ; imbricated examples from oyster-

beds, Burnham-on-Crouch ; and fossil forms from the Red Crag,

Norwicli ; also Dr. Gwyn Jeffreys' copy of Wood's Index Testaceo-

lofftcus, with his book-plate and autograph.

By Mr. L St. G. Byne, M.Sc. : A fine series of Ci/prcea Matiritiana,

from the Andaman Islands.

By Mr. G. B. Sowerby, F.L.S. : A specimen of Edentellina typica,

Gatliff & Gabriel, upon which a discussion arose as to whetlier it is

a Laraellibranch or a Tectibranch ; also a fine group of Tenagodus

australis from Victoria, Australia.

By Mr. E. A. Smith, I.S.O. : Some of the types of MoUusca described

by Pennant in his Zoology, 1777, together with other specimens

figured in the same work, all of which had recently been presented

to the National Collection by Lord Denbigh.
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ORDINARY MEETING.

Friday, 14th March, 1913.

The Rev. A. H. Cooke, M.A., F.Z.S., President, in the Chair.

Mr. G. C. Lenmu, Mr. H. McClelUma, ami Mr. F. H. Sikes, M.A.,

F.L.S., were elected members of the Society.

The following communications were read :

—

1. "Js'ote on the identity of lariuia dcnseqranosa, Pilsbrv, and

T. Enoshimensis, Mclv." Bv J. C. Melvill, M.A., D.Sc.

2. "Note on Cypr(ea tigr'is, L." By L. St. (i. Byne, iM.Sc.

3. " Note on a Holoceue deposit at Bovency, Buckinghamshire."
By J. E. Cooper.

ORDINARY MEETING.

Fkidat, 11th April, 1913.

The Rev. A. H. CooKE, M.A., F.Z.S., President, in the Chair.

Mr. J. Ycrnhout was elected a member of the Societj".

Mr. F. H. Sikes, M.A., F.L.S., exliibited a series of land and
freshwater mollusca collected by him in Iceland, together with three

pictures in oil painted by himself showing the luibitats of some of the

Mollusca.

Mr. E. A. Smith, I.S.O., exhibited tlie three largest known living

species of Lima, viz. L. Goliath, Sow., from Japan ; L. excavata,

Gmel., from Norway; and L. Dalli, Bartsch, from the Philippines.

The following communications were read :

—

1. " Description of a new species of Cri/ptoj)lax." By the llev. A. H.
Cooke, M.A., F.Z.S.

2. " Characters of a new sub-genus and species of Choanopoma from

Cuba." By H. B. Preston, F.Z.S.

3. " The Helicoid Land Shells of the Fiji Islands, with definitions

of three new genera and descriptions of four new species." By G. K.

Gude, F.Z.S.
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OBITUARY NOTICES.

We regret very much to have to record the loss hy death of another

member of the Society. The llev. 11. Ashington iJullen, who joined

it in 1897, died suddenly in his 63rd year whilst journeying abroad

on August 14th, 1912. He often attended the meetings of the

Society, which on several occasions was much indebted to him for

financial assistance.

It was not until 1894 that he commenced to write upon concho-

logical subjects, and he was not a prolific author, but fifteen papers

from his pen appear in the Society's "Proceedings". The majority

of these treat upon the laud ami freshwater Mollusca occurring

in Holocene and Pleistocene deposits in various parts of England and

a few foreign localities, but four of them are descriptive of non-

marine forms from the Philippine Islands, the Island of Gisser,

Sumatra, Java, and New South Wales.

In the Geological Magazine (dec. v, vol. ix, No. xi, pp. 525-8)

an obituarj' notice, accompanied by his portrait, furnishes many
interesting details regarding Mr. Bullen's career. He was possessed

of a most charming personality, which much endeared him to all the

many friends who had the pleasure of his acquaintance.

The following is a complete list of Mr. Bullen's writings treating

exclusively, or in part, upon fossil and recent Mollusca :

—

1894. " Shells from Portland Bubble Drift." ^

1898. " Note on Non-marine Mollusca obtained from Holocene and Pleistocene

Deposits at Buckland, Dover."
'*

1899. " Notes on Land-shells from a Holocene Deposit at the Horse-shoe Pit,

Colley Hill, Eeigate."
'

" Notes on Mollusca "
: Science Gossip, vol. v.

1900. " Shells from Portland Bubble Drift." ^

1901. Harlyn Bay and the Discoveries of its Prehistoric Eemains. .3 editions,

1901, 1902, 1912.
" Pleistocene Mollusca from the Eaised Beach Deposits of Perim

Island." "

" Note on a Well-section at Dallinghoo, Suffolk "
: Quart. Journ. Geol.

Soc, vol. Ivii.

" On two apparently new species of Corbicula.^'"
" Notes on Helicella Cantiana as food for the Turdidse "

: Journ.

Conch., X, 27.

1902. " Notes on Holocene Mollusca from North Cornwall." "

1903. " Notes on the Pleistocene Non-marine Mollusca at Portland Bill ; and

on Holocene Non-marine Mollusca from (1) West Harnham, Wilts

;

(2) Harlton, Cambridgeshire ; (3) The Down above Durdle Barn
Door, Dorset; and (4) Folkestone."^

1904. " Descriptions of new species of Non-marine Shells from Java, and
a new species of Corbicula from New South Wales." ^

1905. " On a new variety of Planispira zebra, Pfr., from the Island of Gisser,

and a new species of Chloritis from Java." ^

" Notes on Land and Freshwater Shells from the Alhambra Ditch,

Granada, Andalusia, Spain ; on recent Land Shells from various

localities near Carmona, Province of Sevilla ; and on Land, Fresh-

water, and Marine Shells from Holocene Deposits, Carmona."''^
" Notes on Pleistocene and Eecent Shells from Crete." -

1906. " Notes on some Microzoa and Mollusca from East Crete." '

" Notes on a Holocene Deposit at Harlton, Cambs." '^

' Geological Magazine. * Proc. Malac. Soc.
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1906. " On some Land and Freshwatei' Mollusca from Sumatra." '

1907. " Notes on Land and Freshwater Mollusca observed in the neighbourhood
of St. Albans "

: Trans. Herts Nat. Hist. Soc, vol. xiii.

1908. " Kitchen Middens in North Cornwall."-^

1909. " Holocene and Recent Non-marine Mollusca from the neighbourhood
of Perranzabuloe." '

1910. " Notes on the iEolian Deposits on the Coast at I^tel, Morbihan."-
Parts I and II.

" Notes on (1) Pleistocene, (2) Holocene, (3) Recent Non-marine Shells

from Mallorca
; (4) Marine Shells associated with the Holocene

Deposits
; (5) Marine Shells from Alcudia, Mallorca

; (6) Non-marine
Shells from Manresa, Cataluiia." '

1911. " Some Notes on the Geology of the Bermuda Islands." •

E. A. Smith,

Wii'H mucli regret we also have to record the death, at a good
old age, of Dr. James C. Cox, of Sydney, New South Wales, wliich

occurred ou September 29th of last year. He became a member of

the Society in 1893, and contributed one paper, the last from his pen,

to our Society's "Proceedings".
Dr. Cox was a leading member of the medical profession in Sydney,

where he had resided for many years. His writings have chiefly

been upon the Pulmonata of Australia, and altogether he was the

author of thirty-seven diiferent papers, practically restricted to the

description of the Australian fauna.

His most important work is the Monograph of Australian Land
Shells, published at Sydney in 1868, consisting of 111 pages and
illustrated with 20 C(doui'ed plates. The nomenclature in this book
is of course quite out of date, but the distribution of the then known
species is recorded, and the illustrations are very useful. Fourteen
of his papers are descriptive of marine forms, especially the genera

Cyprcea and Voluta, but he also wrote upon the Oysters and Octopodidoe

of Australia, and other genera of which he described new species are

Haliotis, Recluzia, Chiton, and Cytherea.

The principal journals in which his writings occur are the

Proceedings of the Zoological Society of London for 1864, 1865,

1866, 1867, 1869, 1870, 1871, 1872, 1873; the Annals and Magazine

of Natural IHntory, 1864; Proceedings of the Llnnean Society of

New South Wales, 1880, 1882, 1883, 1888, 1889, 1890, 1894, 1895,

1899. Two papers were published in the Journal de Conchy liologie,

1866 and 1871.

He possessed a xevy extensive collection of shells chiefly from the

Australian continent and the Pacific islands. This was sold in

London in 1903-5, and the British Museum was fortunate in

obtaining many of the types of the species described by him. Among
the rarities comprised in the collection were Cypnea Valentia,

Thatcheri, and venusta, Voluta TFisemani, Bedtialli, Brazieri, 7'issotiana,

canaiiculata, and conifonnis, Mitra Rossice, and Covins gloria-maris.

These valuable shells are now distributed in the J. J. MacAndrew,
Dautzenberg, Melvill, Prince Salm Salm, and British Museum
collections E. A. Smith.

^ Proc. Malac. Soc. ° Geological Magazine.
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NOTE ON THE IDENTITY OF TORINIA DENSEGRANOSA,
PILSBRY, AND T. ENOSHIMENSIS, MELVILL.

By James Cosmo Melvill, M.A., D.Sc.

Read Uth March, 1913.

I HAVE lately received specimens of 'T. den&egranosa, Pilsbry, 1905,

and am satisfied it is only the adult state of the smaller Enoshimensis

described by me fourteen years earlier, in October, 1891. I am
confirmed in this view by Mr. Edgar Smith, who with me also

compared the types of the latter witJi denseffranosa at the British

Museum (Natural History) a few months ago. I repeat my original

description.

Solarium {Torinia) Enoshimense, sp. nov.

"S. testa depresso-discoidea, solida, profunde umbilicata, fusco-

castanea, anfractibus quatuor, spiraliter sulcatis, papillis monili-

formibus, regulariter transversim decoratis, apud suturas depressis,

ultimo anfractu rapide accrescente, ad peripheriam tribus costis

crenulato-carinatis, ad umbilicum pulchre crenulato, apertura circu-

lari, labro simplice. Long. : 2'50rara. speciei majoris. Lat. : 5 mm.
''Hah.—Enoshima, Japonia.
" Shell flattened, pale-brown chestnut, moderately and deeply

urabilicate, whorls four, tlie last very rapidly increasing, witli spiral

channels of unequal breadth covering the whole surface, and forming

regular rows of raoniliform papillae. At the periphery these spiral

channels have a very boldly defined semblance of angularity ;
the

concentric spaces below the sutures are double the width of the tliree

intervening spaces between them and the periphery. At the base,

the crenulations round the umbilicus are boldly defined, and the

next concentric space is twice the breadth of those, in their turn,

intervening between this and the angle of the periphery, four in all.

" Of this small species, obtained in a native box of Japanese shells

forwarded direct, and which contained several novelties, I have two

specimens precisely similar, and in one of the drawers of the National

Collection at the Natural History Museum, South Kensington, have

found two or three others, unnamed, labelled ' From Japan '."

There is really nothing to add to this description, but I may utter

a word of apology for the somewhat crudely drawn magnified original

figure. Reference to this is given below.

The synonymy will therefore be as follows :
—

Heliacos Enoshimensis (Melvill).

Solarium {Torinia) E7ioshi)nense, Melv., Journ. Conch., vol. x, p. 411,

pi. ii, fig. 12 (October, 1891).

Torinia denseyranosa, Pilsbry, Proc. Acad. Nat. Sci. Philadelphia,

p. 106, tig. (1905).
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NOTE ON A HOLOCEXE DEPOSIT AT BOVENEY,
BUCKINGHAMSHIEE

.

By J. E. Cooper.

Eead 14th March, 1913.

The Hulocene deposits of the Thames Valley have received con-

siderable attention, especially from Messrs. Kennard & AYoodward.
Full lists of fossil M^oUusca from these beds have been published for

Wallingford,^ two separate localities near Staines,^ and Clifton

Hampden,^ besides several less complete lists for other places in

this area.

Last year there was an excellent section in the north bank of the

Thames at Boveney, Bucks, -which appears to be worth notice.

This exposure consisted of a thick bed of brickearth (alluvium), with

a maximum depth of about 5 feet, resting upon a thin sandy bed
some 2 inches in thickness, "which was crowded •with shells. The
shell-bed was just above water "wlien the river was low, and
corresponded to a similar deposit at Staines. The fossils in the

brickearth were chiefly land shells, and the specimens were scattered

about in tlie clay like currants in a pudding. As usual Ilygromia

hispida was the commonest Helicoid, and Helix nemoralis was also

abundant.

1. From this alluvium the following species were obtained :

—

Vitrea cellaria (Miill.). Janiinia vniscorum (L.).

V. nitidula (Drap.). Succinea putris (L.).

Pyramidula rotundata (Miill.). S. elegmis, Eisso.

Hygromia hispida (L.). Limnaa peregra (Miill.).

Vallonia excentrica, Sterki. L.palustris (Miill.).

Helicigona lapicida (L.). Planorbis umhilicatus, Miill.

H. arbustorum (L.). P. Strcemi, Westd.
Helix nemoralis, L. Bithynia tentaciilata (L.).

H. liortensis, Miill. Valvata 2>iscinalis (MiUL).
Cochlicopa lubrica (Miill.). Neritina fluviatilis (L.).

Planorbis Stroemi was only noticed quite at the base of this bed
;

it was probably derived from the sandy bed below.

2. The narrow sandy bed, characterized by the abundance of

P. Strcemi, consisted chiefly of freshwater shells, with a few land
species here and there. The list comprised

—

Vitrea crystallina (Miill.). Vallcmia costata (Miill.).

V. nitidula (Drap.). V. excentrica, Sterki.

Zonitoides nitidiis (Miill.). Helicigona arbustorum (L.).

Punctum pygmaiim (Drap.). Helix nemoralis, L.
Euconulus fulvus (Miill.). Cochlicopa lubrica (Miill.).

Pyramidula riqyestris (Drap.). Jaminia muscorum (L.).

P. rotundata (Miill.). Vertigo pygmcea (Drap.).

Hygromia hisjjida (L.). V. pusilla, Miill.

^ Proc. Malac. Soc, vol. viii, p. 93.
^ Proc. Geol. Assoc, vol. xix, p. 252; Proc. Malac. Soc, vol. vii, p. 310.
^ Proc Cotteswold Club, vol. xiv, p. 198.
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Clausilia laminata (Mont.).

Succiiiea jyutris (L.).

S. elegans, Eisso.

Carychiuvi minimum, Miill.

Ancylus ftuviatilis, Miill.

Acroloxus lacustris (L.).

Limnaa aurictilaria (L.).

L. ixregra (Miill.).

L'. palustris (Miill.).

L. truncatida (Miill.).

L. stagnalis (L.).

Planorhis corneus (L.).

P. alb^is, Miill.

P. Strcemi, Westd.
P. crista (L.).

P. carinatus, Miill.

P. umbilicatus, Miill.

P. vortex (L.).

P. contortus (L.).

P. fontaniis, Lightfoot.

Physa fontinalis (L.).

Bithynia tentaculata (L.).

B. Leachi (Sbepp.).

Valvata inscinalis (Miill.).

F. cristata (Miill.).

Neritina fluviatilis (L.).

Splicerium corneum (L.).

Pisidium amnicum (Miill.'

P. siipinum, A. Sch.

P. Henslowanum, Malm.
P. ])idchcUiim, Jenyns.
P. Casertanum, Poll.

P. jnisillum (Gmel.).

P. nitidum, Jenyns.
P. ohtusale, Pfr.

P. milium. Held.

P. subtriincatum. Malm.P. spirorbis (L.).

Pyramidida rupestris and Vertigo pusilla were the most interesting

finds; the latter species still lives at Burnham Beeches, a few
miles away.

Mr. B. B. Woodward, F.L.S., has kindly identified some of the

Pisidia quoted above. I am also indebted to Mr. A. S. Kennard, F.G.S.,

for naming two immature forms of other shells.



IVli) PROCKEDINGS OF Till'; M ALACOr,0(iICAL SOCIK'l'Y*.

DESCRIPTION OF A NEW SPECIES OF CRYPTOPLAX.
By the llev. A. H. Cooke, M.A., F.Z.S.

Bead 11th Aiyril, 1913.

Ckyptoplax evanescens, n.sp.

Animal narrowly cylindrical, much elongated, foot exceedingly
narrow; ior^y thick and leatliery, covered with short deciduous spines

or fine scales, spines yellow or reddish-yellow ; body colour variable,

grey, yellow, or reddish, and hlotched with red underneath the spines;

gill-rows rather large, but occupying only about one-fifth of the entire

length of the animal ; valves very small, in a fresli specimen the

fourth, fifth, and sixth are scarcely visible ; as the animal contracts

iu spirit they become more noticeable ; the two front valves are the

largest, third valve considerably smaller (these three valves are close

together) ; fourth valve remote from the third, very small, hardly

visible, buried deeply in the muscular integument of the back; fifth

valve remote from the fourth, hardly visible ; sixth valve remote

from the fifth, just visible ; seventh valve remote from the sixth,

more conspicuous; posterior valve conspicuous, much neai'er to the

seventh than the seventh is to the sixth.

The avticulamentum is relatively large in proportion to the tegnienlum,
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especially in the more buried valves ; the angle of the articulameiitum

is very deeply cut, especially in valve 3.

The sculpture of the external portion of the valves is rude, and
consists mainly of a central ridge, which slightly projects forward,

forming a sort of blunt beak; this ridge in valve 1 is broadly oval,

and lies on the hinder portion of the shell ; in valve 2 it is prominent,

and runs the whole length of the valve, with two small, longitudinally

striated, lateral areas, but in valves 3, 4, and 5 it consists of a beak
only ; this beak area increases in size, and becomes more prominent,

in the posterior valves.

Radula normal (Professor H. M. Gwatkin).

Lencfth of full-grown specimen, 4^ inches.

Hah.—Funafuti, South Central Pacific (Mr, J. S, Gardiner).

The nearest ally of this species appears to be Cr. Burrowi,

E. A. Smith, from which it differs markedly in (1) its narrower
form, (2) the smaller size of the valves, (3) the relative position of

the valves, and (4) length of the gill-rows, which in Burrowi are

longer in proportion to the whole length of the animal.

I am not able to say whether pores are present, but there is no

sign of lateral tufts on the integument. The usual three slits in

the anterior valve are present, but are very rude and undeveloped.

Measurements of the valves are subjoined (in tenths of an inch) :

—

Length. Breadth.
Front valve

Second ,,

Third ,, . . .

Fourth ,,

Fifth ,, . . .

Sixth ,, . . .

Seventh ,,

Posterior
,

,

The whole animal is thus thirty-six times as lon<

valve, and ninety times as long as its shortest.

This species may be regarded as forming, so far as our present

knowledge extends, a sort of last term in the series of Chitons which
exhibit gradual degradation of the valves.^ So far as I am aware,

it is the only species yet described in which, while all the valves are

reduced in size, some are so far embedded in the integument that in

fresli specimens they are scarcely visible.

If we may take it for granted that the original object of a molluscan
shell was the protection of some vital part or parts of the organism,

it is ])lain that in the present case, as compared with the foim of

shell normal in the Polyplacophora, this particular function of the

shell has practically ceased to exist. But, since the vital organs may
be taken to exist as before, and to be in equal need of some sort of

protection— except in so far as it is afforded by increased safety

of habitat— it may be safely assumed that the degradation of the

valves has been accompanied by a parallel thickening or extension of

the dorsal integument, so that the protection once afforded by one
portion of the animal has been transferred to another.

^ See Haddon, Challenger Expedition, Eeport on the Polyplacophora.

125
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It is interesting to note the analogy presented b}' other limaciform
MoUusca, in which the shell, once probably external and substantial,

has become overlapped by developments of the dorsal area and has
gradually disappeared from view, ultimately eitlier vanisliing alto-

gether or becoming disintegrated, or else, as in the case of Testacella,

completely shifting its position or becoming redeveloped in a position

where a special necessity had to be provided for. In all tliese cases

it will be found that the modification of tlie size or shape of the

shell was, as it were, compensated for by a corresponding modification

of the integument, which took its place and did its work.
It is possible that future discovery may bring to light a form or

forms of Chiton in which the process of degradation lias proceeded
further still, and in which all the valves are markedly embedded, or

in which some have even become non-existent. On a consideration

of the present species and its nearest allies, one would expect the

sixth, fifth, and fourth valves to disappear first, since in their case

the reduction of size has proceeded furtliest, while one might hazard

a conjecture that the limit valves at either end would maintain their

existence longest.

Mr. C. Hedley records ' no Polyplacophora from the atoll, with the

exception of a single mutilated median valve of a species of Tonicia,

dredged at 150 fathoms. He remarks that Pease only knew of six

species of Polyplacophora from the Central Pacific, a fact remarkable

when it is considered how abundantly the group is represented on the

west coast of South America, Australia, and New Zealand.

^ " The Mollusca of Funafuti," Supplement : Mem. Anstr. Museum, iii, pt. ix,

p. 550, 1899.
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CHARACTERS OF A NEW SUB-GENUS AND
CHOANOPOMA FROM CUBA.

SPECIES OF

By H. B. Preston, F.Z.S.

Read 11th Ai^ril, 1913.

Ramsdenia, u.subgen.

Shell perforate, cylindrical, the first t^^o whorls mamillary,
contiguous, the third widely disjunct, the fourth, fifth, and sixth

contiguous except towards the aperture where the last is slightly

disjunct, transversely, laininately sculptured; operculum calcareous,

with central, depressed nucleus, the outer margin costulate, the inner
or depressed portion bearing a raised spiral ridge.

Genotype: R. mirifica, n.sp.

The adult shell is generally decollate, and lacks the first three

whorls ; thus only immature specimens, as a rule, show the upper
distinguishing characters.

There seems little doubt but that Ramsdenia should be classed as

a sub-genus of Choanopoma,^ Pfr., and would in some respects appear
to be intermediate between Choanopoma, setisu stricto, and its sub-

genera BlcBSospira'^ and Xenopoma,^ both of Crosse.

It is with great pleasure that I associate the name of my friend

Mr. Charles T. Rarasden, the collector, with the above sub-genus.

\
Choanopoma (Ramsdenia) mirifica, n.sp.

Shell dextral, cylindrically fusiform, cream-coloured; whorls 6, the

first two smooth except in the sutural regiou, where they are strongly

and serratedly crenellate, the third whorl loosely disjunct, sculptured

only with erect, fine, slightly distant, transverse costulse, the fourth,

fifth, and sixth volutions joined except just behind the aperture,

angled at the periphery, sculptured with spiral lirse crossed by very
wavy, erect, fine, frill-like, transverse costulae arranged in groups of

two or three on the fourth whorl, three to four on the fifth, and four

to five or six on the last whorl, the interstices being occupied with
fine, wavy, scratch-like, spiral striae ; suture deeply incised, coarsely

^
Zeitsch. f. Malak., 1847, pp. 47, 107.

Journ. de Conch., Paris, vol. xxxviii, pp. 280-2, 1890.
^ Tom. cit., pp. 282-3.
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crenellated and serrated by the termination of the groups of frill-like

costulae
;

perforation very narrow, spinously costulate
;

peristome

continuous, subcircular, outwardly frilled by the termination of the

spiral lirse except in the immediate contra-parietal region; operculum

calcareous, sinistral, white, deeply depressed in the centre, having four

volutions, the two outer whorls closely, obliquely, arcuately costulate,

the two inner bearing an erect, serrated, spiral ridge. Alt. (allowing

for apical whorls), 8'75 (about), diam. maj. 4 mm. ; aperture,

alt. 1-75, diam. 1-75 mm.
Hah.—Bayate, near Concepcioncita, 30 miles north-west of

Guantanamo, "a totally unexplored locality" (C. T. Kamsden).

Young specimens of this extraordinary form are widely umbilicate

and bear a marginal, a sub-marginal, and an interior spiral liration.
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THE HELICOID LA.ND SHELLS OF THE FIJI ISLANDS, WITH
DEFINITIONS OF THREE NEW GENERA AND DESCRIPTIONS
OF FOUR NEW SPECIES.

By G. K. GuDE, F.Z.S.

Read 11th April, 1913.

(PLATE XIV.)

An interesting- little collection of Helicoids from the Fiji Islands

has been kindly placed in my hands for identification by Mr. Jolm
Fonsonby. They were collected by his son, Mr. Richard Ponsouby,

during a temporarj- residence in that group of islands, and although

there appears to be only one undescribed form among them, several

of the older species, which have hitherto remained rare in collections,

have now fortunately been rediscovered. It is also of interest having

to record the presence in those islands of two Oriental species

—

doubtless introduced with living plants— viz. Hemiplecta striata, (Gray),

a Tuitive of the Malay Peninsula, and Eulota simiiaris {F&r.), believed

to be indigenous in China, but at present found in many parts, not

only of the old, but also of the new world. It is believed to owe its

present wide distribution to the fact that it has been carried with the

soil attached to coffee plants. My own records cover tlie following

localities: Asia—China and Formosa, Japan, Siam, Cochin-China,

Penang, Perak, Singapore, Java, Celebes, Philippine Islands, India,

Burma, Ceylon ; Austi'alia—New South Wales ; Pacific— Sandwich
Islands; Africa—Natal, the Seychelles, Comoros, and the islands of

Rodriguez,Mauritius, Bourbon, Madagascar, and Ascension; America

—

Bermuda, Cuba, Barbados, Brazil, and Argentina.

In comparing Mr. Ponsonby's shells with those in the Natural

History Museum, I came across a considerable quantity of unnamed
material collected in the Fiji Islands by the officers of H.M.S. Herald
(MacGillivray, Rayner, and McDonald) between 1854 and 1857,

and presented to the Museum by the Admiralty. Mr. E. A. Smith,

the Assistant-Keeper of Zoology, having with his unvarying courtesy

placed these at my disposal, I have considered this a fitting opportunity

of working out these shells at the same time. This collection yielded

four undescribed species—one of them co-specific with the one found

by Mr. Richard Ponsonby—three of which I refer to the genus Fretum,

while the fourth does not appear to be referable to any known genus,

and I am therefore obliged to create a new genus for its reception.

FiJiA, nov. gen.

Shell discoid, umbilicated, thin, pellucid ; the later whorls costulate,

decussated by spiral sulci.

Type: F. Macgillivrayi, Gudc.

Three other species {Clayi, Barkaxi, and Samoensis) do not appear
to assimilate Avith any otlier Zonitoids, and for these I propose

—
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LiAKDETiA, nov. gen.

Shell small, troclioid, tliiu, finely but distinctly costulate, periphery

carinated.

Type : Nanina Clayi, Liardet.

Three further species (Nouleti, Pfeijferi, and Otarte) I am likewise

unable to classify with any other Pacific shells. One of these, Pfeijferi,

has indeed been referred by von Martens to the genus Eurypus of

Semper'

—

Eurypus being preoccupied, Mr. Sykes has substituted

Frelum for Semper's name—but I am unable to concur in this view,

seeing that this species and its allies are widely different from Casca,

the type of that genus. More recently Mr. Sykes " has ])laced some
Norfolk Island species in Frettim, which, however, likewise bear no

resemblance to its type, and may in fact constitute another new
genus, but these will, I hope, be dealt with on another occasion.

For the reception of the tliree before-mentioned species I now
propose

—

Irenella.^ nov. gen.

Shell imperforate, turbinate or depressed conoid, solid, livid purplish,

shining, smooth or striated and decussated with spirals.

Type : Helix Nouleti^ Le Guillou.

Fretum lepidum, n.sp. Tl. XIV, Figs. Za-c.

Shell perforate, turbinate, shining, dark fuscous above, milky

white below, or entirely milky white; spire depressed, apex obtuse,

suture channelled ; whorls 4, rounded, very finely striated trans-

versely and spirally, the strite being perceptible only with a strong

lens; aperture rotundate, margins acute, regularly curved; columellar

margin reflected, practically covering the narrow perforation of the

umbilicus, and furnished inside witli a slightly entering callous fold,

not equally developed in all specimens. Diam. maj. 9, min. 8 mm.;
alt. 5'5 mm.

Hob.— Island of Ngau, under dead leaves and logs. October, 1855.

(J. MacGillivray.) Six specimens.

Type in the British Museum.
Allied to nodidala, Mouss., but, while possessing only four whorls,

it is nearly twice as large as that species, which has six whorls.

Fretum tlacitum, n.sp. PL XIV, Figs. \a-c.

Shell narrowly perforate, conoid; spire depressed, apex obtuse,

suture channelled ; whorls 4, increasing rapidly, last more than

twice as wide as the penultimate, slightly dilated towards the

aperture, a little rounded above, angulated above the periphery,

the angle disappearing towards the aperture, inflated below ;
smooth,

shining, finely striated; aperture oblique, crescent-shaped, margins

acute, regularly curved ; columellar margin reflected and almost

covering tlie narrow perforation of the umbilicus. Type whitish

1 Monatsber. Berlin Akad., 1877, p. 268.
"^ Proc. Malac. Soc Lond., vol. iv, p. 140, 1900.
^ tlp-rjvTi,

' peace,' to convey the idea of the locality : Pacific Ocean.
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corneous, slightly suffused with pale fuscous. Diana, maj. 10,

min. 8'75 mm. ; alt. 6 mm.
llab.—Island of Ngau. September, 1854. (MacGillivray.) Five

specimens.

Type in the British Museum.
One specimen is fuscous in colour, and measures, diam. maj. 10'5,

min. 9 mm. ; alt. 6 mm.
Allied to the preceding species, but larger, the last whorl is more

tumid below towards the aperture, the umbilicus is narrower, the

aperture less dilated transversely and the angulation above the

periphery is much less, while the microscopic spirals of Fretum
lepidum are absent in the present species.

Feetum Kichakdi, n.sp. PL XIV, Figs. \a-c.

Shell narrowly umbilicated, depressed, conoid, pellucid, clouded at

the umbilical region, corneous, shining, smooth, faintly and irregularly

striated ; apex acute, suture shallow, margined ; whorls 5,

increasing rapidly, the last twice as wide as the penultimate

;

flattened above, rather acutely angulated above the periphery,

inflated below ; aperture diagonal ; margins acute, upper and outer

nearly straight, lower regularly curved, columeUar obliquely

descending, slightly reflected and overhanging the narrow umbilicus.

Diam. maj. 15'5, min. 13'5mm.; alt. 9 mm.
Ilai.— Viti Levu, under dead leaves. September, 1856. (Eayner

and McDonald.) Two specimens.

Allied to Fretum Hoyti, Garr., but more depressed than that

species and with more conical spire; the angulation of the whorls
is more pronounced, the whorls increase more rapidly, the aperture is

more dilated transversely, and the shell is of a thinner textui'e. The
second specimen measures, diam. maj. 14'25, min. 13 mm, ; alt. 9 mm.

Var. atrofusca, n.var.

Differs from tlie type in being dark fuscous. Diam. maj. 15*5,

min. 13'5 mm.; alt. 9*5 mm.
Ilah.— Suva Harbour. (Mr. Richard Ponsonby.) Two specimens.

FiJiA Macgillivrayi, n.sp. PI. XIV, Figs. 2a-c.

Shell narrowly umbilicated, conoid, pale corneous; spire depressed,

apex obtuse, suture deep ; whorls 5|, tumid, increasing slowly

and regularly, apical whorl almost smooth, the next regularly and
strongly costulate above, the costulae becoming more crowded and
finer on the last portion of the last whorl; costulse strongly

decussated by spiral sulci; last whorl angular above periphery,

costulse and spiral sulci descending below the periphery where they
terminate abruptly, below which the shell is finely striated trans-

versely, shining, with some distant, irregular, shallow spiral grooves;

aperture oblong-ovate; margins acute, regularly curved, columellar

shortly dilated, reflected and overhanging the moderate umbilicus.

Diam. maj. 12, min. 11mm.; alt. 7 mm.
ITab.—Matuku, under dead leaves. August, 1855. (MacGillivray.)

Seven specimens.

VOL. X.—.JUNE, 1913. 22
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As regards sculpture and shape of sliell the present species some- J

what resembles a miniature Hemitrichla. I do not know any species =1

with which to compare it.

As a quarter of a century has elapsed since any new species of

Helicoids from this group of islands were described,' the present

would appear to be a suitable occasion to tabulate all the known
forms from that region.

In the subjoined classified list tlie species represented in the Herald
'

collection are indicated by the letter H, while those brought home by
Mr. Richard Ponsonby are distinguislied by R.P. A few species sent

to the British Museum by Liardet are marked with the letter L. In
each case the localities are appended.

Genus Pakmella, H. Ad.

2)l(inatii, H. Ad.

Genus Liardetia, Gude.

Clai/i (Liardet). Vatou, Ngau ; H. Taviuni ; L.

Barhasi (Liardet). Ngau, Vatou ; H.

Genus SiTALA, H. Ad.

Pmwoc/a" (Liardet). Taviuni; L.

sansita (Cox). PI. XIV, Figs. la-c. Totoya ; H. Island in Suva
Harbour; R.P.

microconus (Mouss.). Also found in the Samoa and Friendly Islands.

Genus Philonesia, Sykes.

sororia (Cox).

Vitiemis (Wowfi^.). Viti Levu, Moalu, Totoya ; H. Island in Suva
Harbour; R.P.

perpolda (Mouss.). Also found in the Samoa and Friendly Islands.

C^o/^Ms/'s (Mouss.). Totoya; H. Also found in the Samoa Islands.

= Sainoensis (Baird, non Mouss.).

Genus Lampeocystis, Pfeflf.

excrescens (Mouss). Viti Levu ; H. Island in Suva Harbour; R.P.

Also found in the Cook Islands, the Friendly Islands, and the

New Hebrides.

firmostyla (Mouss.). Also found in the Samoa and Friendly Islands.

Kiaoensis (Garr.).

= Kiraensis, Garr. (err. typ.).

= Kivaeyisu, Tryon.

Stearnniana (Garr.).

Taviumensts, Garr.

unisulcata (Mouss.). Also found in the Samoa Islands.

= laqueata (Baird).

Genus Fketum, Sykes.

casca (Gould).

= calva (Gould, non Lowe).
= Vitiennis (Pfr., non Mouss.).

^ The last paper is by Garrett, Proc. Zool. Soc, 1887, p. 164.
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similis (Semp.).

tenellum (Garr.).

nodulatum (Mouss.).

plaeittim, Gude. Ngau ; H.
lepidum, Gude. Ngau ; H.
Ramsay i (Liardet).

vitrininum (Liardet). Taviuni ; L.

Schneltzianum (Garr.). PI. XIV, Figs. ba-c.

Richardi, Gude. Viti Levu ; H.
var. atrofusca, Gude. Suva ; II. P.

Assavaense (Garr.).

fragillimum (Mouss.). Viti Levu, Ovalau, Ngau ; H. Viti Levu ; R.P.
Jfoyt i {Giivr.). Viti Levu, Ovalau ; H.
Godejfroyanum (Garr.).

Genus Orpiella, Gray.

Scorpio (Gould).

Genus Ikenella, Gude.

Nouleti (Le G.). R.P.
= ruhricata (Gould).

polita (Mouss.).

Pfeifferi (Phil.).

= lurida (Gould).

Otarece (Garr.). Vanna Levu, Viti Levu ; H.

Genus PiJiA, Gude.

plicostriata {^iovi^?,.). Viti Levu ; H.
Macgillivrayi^ Gude. Matuku ; H.

Genus Trochomorpha, Albers.

ahrochroa (Crosse). Viti Levu ; H. Island in Suva Harbour ; R.P.

var. pseudoplatiorbis, Mouss.

accurata, Mouss.
corallina, Mouss.

fessonia (Angas).

Kantavuensis, Garr.

latimarginnta (Smith).

Lildersi (Pfr.). Ngau ; H. Also found in the Society and Friendly

Islands.

Mer% iano ides (G arr
.

)

.

pkmocotms (Mouss.), Garr.

suhtrochiformis, Mouss. Also found in the Samoa Islands.

Sivainsoni (Pff.)- Also found in the Society Islands.

Taviimiensis (Garr.).

tfiemis, Garr.

transarata (Mouss.).

var. depressostriata, Mouss.

tunmlus (Gould).

I
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Genus Endodonta, Albers.

Section Thaiimatodon, Pilsbry.

Maupiensis (Garr.). Also found in the Society Islands.

= Maupitie7isis, Pfr.

Hubdcedalea (Mouss.).

Genus Charopa, Albers.

adpoaita (Mouss.).

inermis (Mouss.). Vatou ; H.
monstrosa (Ancey). PI. XIV, Figs. Qa-c.

— irregularis (Mouss., no7i Semp.).

Princei (Liardet). Taviimi ; L.

Introduced Species.

Ilemiplecta striata {Gray). Suva; R.P.
Eulota similaris (Fer.). E.P.

Doubtful or Spurious IIecouds.

TrochoinorpJia planorhis (Less.), var.

Planispira {Trachiopsis) leiicolena (Crosse).

= Belessertiana, var.

Cochlostyla [Calltcochltas) semirufa (Albers).

From the foregoing list it appears that the total number of

Helicoids known from Fiji amounts to fifty-eight, by far the greatest

number being confined to those islands, since only ten of them liave

been recorded from other groups, of which seven occur in the three

immediately surrounding archipelagoes, viz. the Samoa or Navigator

Islands, the Tonga or Friendly Islands, and the New Hebrides,

while four are shared with the farther outlying groups (the Society

Islands and the Cook or Hervey Islands). As regaz-ds the genera,

four are as far as can at present be ascertained endemic {Liardetia,

Orpiella, Irenella, and Fijia), the others being generally distributed

over all the Pacific Island groups, some of them, viz. Sifala, Lampro-
cystis, and Trochomorpha, having in fact a much wider distribution,

occurring on the continent and most of the islands of Asia, while

Endodonta even readies South Africa and St. Helena, and Charopa

extends to Australasia.

Two previously described species, viz. Sitala sansita (Cox) and
Fretum Schmeltziannm (Garr.), the latter from my own collection,

are now figured for the first time.

EXPLANATION OF PLATE XIV.

Figs.
la-c. Fretum Richnrdi, n.sp.

2a-c. Fijia Macgillivrayi, n.sp.

3a-c. Fretum lepidum, n.sp.

4a-c. F. placitum, n.sp.

5a-c. F. Schmeltzianum (Garr.).

6a-c. Charopa monstrosa (Ancey).

7a-c. Sitala sansita (Cox).
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ORDINARY MEETING.

Friday, 9th Mat, 1913.

The Rev. A. H. Cooke, M.A., F.Z.S., President, in the Chair.

Dr. Augusto JNTobre was elected a member of the Society.

The following communications were read :

—

1. "Descriptions of three new species of Land Shells from New
Zealand." By H. Suter.

2. "On Callis/a, Amimifis, and Fifana.'' By A. J". Jukes-Browne
F.K.S., F.G.S.

3. "Descriptions of new species of Land Shells from Africa."
By Caesar R Boettger,

4. "On a collection of Land and Freshwater Shells from the
Upper Nile Region." By Ctesar E. Boettger and Fritz Haas.

Mr. B. B. Woodward, F.L.S., exhibited a number of glass tubes
which were found after a time to be covered with condensed moisture
on the inner surface, although the aperture had not been sealed or
closed with cork, but only with cotton wool. He believed this to be
due to an inherent defect in the glass itself, but he was taking steps
to find out the cause, and promised to communicate the result.

Mr. R. B. Newton exhibited specimens of Ampullaria ovata, with
opercula of that species, and Lanistes carinatm from a Miocene
deposit near the Victoria Nyanza, both species occurring in that
region in the recent state.

ORDINARY MEETING.

Fkiday, 13th June, 1913.

The Rev. A. H. Cooke, M.A., F.Z.S., President, in the Chair.

The following communications were read :

—

1. "Note on the genus Pseudomalaxis, Fischer, and descriptions of
a new species and sub-genus." By the Marquis de Monterosato.

2. "Non-marine Mollusca from the Old Bed of the Thames at
Barn Elms with Margariiana {Pseudtmio) auricularius (Speng.) " By
A. S. Kennard, F.G.S. , and B. B. Woodward, F.L.S.

3. " The Land Mollusca of the Kermadec Islands." By Tom Iredale.
4. " Definitions of further new genera of Zonitids." By G. K.

Gude, F.Z.S.

Mr. Tom Iredale exhibited a two-mouthed specimen of a Pupa
taken by him in Hungary.

Mr. C. N. Bromehead, B.A., exhibited Vnio tumidus and Anodonta
crjgnea, var., dredged from the River Thames off Battersea.

VOL. X.—SEPTEMBER, 1913. 23
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NOTES.

Non-marine Mot.ltisca from the Old ]5ed of the Thames at

Barn Elms yvirn Mabgaijitana [Pseudunio) auricularivs (Speng.).

{Read \^th June, 1913.)—We received from Mr. Lawrence some small

masses of iron-cemented grit containing shells that had come from the

same deposit as the race-covered Unio auricularms,^-gQng.,Sji\6. U.tumiduSy

Retz. From these masses we extracted the following species :

—

Anci/lus fluviatilis, Miill. Valvata cristata, Miill.

Limncea pereger (Miill.). Theodoxus fluviat'dis (Linn.).

Planorhis albus, Miill. Sphcerimn corneum (Linn.).

P. crista (Linn.). Pisidiwn Henslowanum (Shepp.).

P. contortus (Linn.). P. supinu7n, A. Schm.
Bithynia tentaculata (Linn.). P. nitidum^ Jenyns.

B. Leachii (Shepp.). P. pusillum (Gmel.), Jenyns.

Valvata piscinalis, Miill.

The Sphcerimn corneum resembles in form the variety moenanum met
with at Crayford and Erith, so that this form must have lingered on, or

the Barn Elms deposit is older than one would have been led to believe.

A. S. Kennard & B. B. Woodward.



333

DESCRIPTIONS OF THREE NEW SPECIES OF LAND SHELLS
FROM NEW ZEALAND.

By Henry Sutfk.

Read 9tli May, 1913.

Some New Zealand land shells, collected by Mrs. G. B. Longstaff,

and also a number found by Mr. G. "W. Howes, of Dunedin, were
sent to me by the former for identification. Amongst them I found
the three new species which are now described and figured.

Endodonta (Chakopa) Longstaffi, n.sp.

Shell very small, snb-discoidal, the whorls very narrow, umbilicate,

with close radiate riblets, uniformly light brown. Sculpture of the

post-embryonic whorls consisting of very fine and close radiate riblets,

28 to 30 per millimetre, slightly flexuous above and Tipon the

periphery, straight on the base, with exceedingly faint microscopic

dense spiral striation, the interstices with a few fine incremental

lines. Colour light brown, without any colour-markings. Spire

slightly raised, broadly convex, flat in the centre. Protoconch of

IJ smooth flattish volutions. Whorls Q\, narrowly coiled up, very

slowly increasing, convex, periphery regularly rounded. Suture well

impressed. Aperture oblique, rotundly lunate. Peristome simple,

acute, margins converging. Columella short, arcuate, vertical.

Umbilicus wide and deep, perspective, about one-third of the greatest

diameter. Height 1*5, diam. 2-8 mm.
Bentitiofi unknown.
Type in my collection.

llab.—Oi-epuki, Southland (Mrs. G. B. Longstaff), type ; Wood-
haugh, Otago (Mr. G. W. Howes).
Named in honour of Mrs. G. B. Longstaff, F.L.S., who discovered

the species when visiting New Zealand in 1910.

Thalassohelix pygm^a, n.sp.

Shell \erj small, trochiform, narrowly urabilicated, smooth, pellucid

and thin, periphery distinctly angled. Sculpture consisting of fine

oblique growth-lines and fine microscopic spiral striation, base with

spiral line more prominent than the others at some distance from the
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umbilicus. Colour pale horny, with faint rufous radial streaks of

different width, extending over the base. Epidermis thin, slightly

shining. Spire conoidal, convex, of about the same height as the

aperture. ProtoconcJi of 1^ smooth whorls, obtuse. Whorls 5,

regularly increasing, lightly convex, periphery angled ; base

convex. Suture not much impressed. Aperture slightly oblique,

sub-quadrangular. Peristome simple, acute. Columella short, sub-

vertical, a little reflexed. Umbilicus narrow, open, one-eighth of the

greatest diameter. Height 2 '8, diam. 4 mm.
Dentition unknown.
Type in my collection.

Hah.—Woodhaugh, Otago (Mr. G. W. Howes), One specimen.

Laoma (Phrixqnathus) gracilis, n.sp.

Shell minute, depressed globose, umbilicated, almost smooth, thin,

somewhat shining, pellucid, uniformlj' horn-colour. Sculpture con-

sisting of fine irregular growth-lines and very fine microscopic spiral

striae, the last whorl being faintly and somewhat irregularly radially

plicated. Colour greenish horn-colour. Spire conoidal, the height

slightly more than that of the aperture. ProtoconcTi obtuse, smooth.

of \\ volutions. Whorls 4^, the last large in proportion, convex;
base rounded. Suture well impressed. Aperture somewhat oblique,

broadly lunate. Peristome acute, thin, the margins faintly converging.

Columella short, oblique, nearly straight, slightly reflexed. Umbilicus

moderate, open, deep, about one-seventh of the greatest diameter.

Height 1"5, diam. 2'3mm.
Dentition unknown.
Ti/pe in mj' collection.

JIab.—Woodhaugh, Otago (Mr. G. W. Howes). One specimen.

This species stands nearest to L. virtdula, Suter, which, however,
is imperforate.
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ON CALLISTA, AMIANTIS, AND PITARIA.

By A. J. Jukes-Browne, F.R.S., F.G.S.

Bead 9th Mmj, 1913.

The large group of shells which was called Callista by Morch (1853)
ami by the Adams Bros. (1857), and Dione by Gray (1847), was
divided by Homer iuto three sections (1857 and 1862), which were
really genera, for he regarded them as co-ordinate with Tivela,

Meretrix, and Circe} His divisions were Callista for the Venus chione

group, Caryatis for the C. tiiinens group, which he had called Fitar

in 1847, and Dione, which he restricted to the Venus dione group,

but included D. nohilis, which is the Cytherea callosa of Conrad, and
for which Carpenter proposed the sub-genus Amiantis.

A little later (1876) the whole group was briefly reviewed by
Meek, who thought all these divisions might be reunited into one

genus under the name Callista (Poll & Adams). Of this genus he
made six sections or sub-genera, including Homer's three groups, and
adding to them a sub-genus Macrocallista, and the fossils Aphrodina
(Conrad) and Dositiiopsis (Conrad).

More recently (1902) Dr. Dall published a "Synopsis of the

Veneridse",- in which he regarded most of these groups as separate

genera, discarded the name Callista, and made a still further sub-

division of them so that his genera and sub-genera are as follows:

—

1. Macrocallista, Meek, with sub-genus Chionella, Cossmann.

2. Amiantis, Carpenter, with section JEucallista, Dall.

3. Callocardia, Adams, with sub-genus Af/riopoma, Dall.

4. Pitaria, Homer, em., with sub-genus Hysteroconcha.

5. Aphrodina (as sub-genus of his Cytherea, Bolten).

A comparison of this arrangement with those of Rdmer and Meek
has convinced me that Homer's is much more natural and satisfactory

than either of the others. I propose to give my reasons for this

opinion and to bring under review some other small groups of shells

which are closely allied, viz. the Tivelina of Cossmann, the Lepidocardia

and Transenella of Dall, and that for which 1 proposed the name of

Calpitaria in 1908.

If it be argued that all these groups are so closely allied that

they form no more than one genus, there is little fault to be found

with Meek's arrangement, for we need then only exclude Dosiniopsis,

which indeed he included with some doubt. It may be admitted

that the groups above mentioned are linked together by species which
combine the characters of two or more of them. At the same time

there is no reason why we should not accept the existence of links

between groups which it is otherwise convenient to regard as separate

genera.

^ Krit. Untersuchung der Arten des Moll. Venus, Cassel, 1857; and Malakozool.

Blatter, Bd. viii, 1862.
^ Proc. U.S. Nat. Mus., vol. xxvi, p. 335, 1902.
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A genus is not a definite creation, but a result of evolution, and

the establishment of genera is therefore largely a matter of convenience.

Thus, when we are dealing with a large group of shells it is con-

venient to divide it into several genera, if these can be usefully

defined, wliile, if this very group had not developed so many species,

it might have been more convenient to make one genus with several

sub-genera. It is not necessary that a genus should be an absolutely

isolated group ; a genus may be isolated from other recent genera by
the extinction of links, though some of these links may occur in fossil

faunas ; on the other hand, iti some cases links between two generic

groups may have survived to the present time, and for convenience

may have to be included in one of the two genera.

The Cytherea or Callista group is a large one, and consequently it

seems convenient to divide it into a limited number of genera,

provided that these can be defined so that they are easily distin-

guishable from one another. Both Komer and Dall have essayed

to do this, and Homer's three divisions seem to me much more
natural and convenient than Dall's. Thus I see no reason for

separating what Dr. Dall calls 'Agriopoma'' ivom. Pilar ia, the shells

having substantially the same dentition; while the typical Dione

group agrees much more closely with Amiantis than with Pitaria.

Finally, Aphrodina is essentially a Callista, as I have previously

shown, and has so little in common with the Venus puerpura group

that I am sure few will follow Dr. Dall's lead in that direction.

An independent examination of a large number of species

belonging to these groups led me to the conclusion that tliey

might conveniently be arranged in three sets which could well be

regarded as genera. Subsequent reference to Homer's lists of species

showed me that my grouping was substantially the same as his,

though I can certainly indicate the critical differences between them
more briefly and clearly than lie did.

These three genera have been widely known by the names of

Callista, Dione, and Caryatis, but here we are brought up against

that thorny and almost insuperable obstacle of nomenclature.

Callista cannot be used as if it liad been properlj- established by Poli,

because he applied it solely to tlie animal, or rather to the animals of

several Linntean genera, and did not intend it to be used as a name
for any shells belonging to the Linnaean genus Venus. Again, if ttie

strict rule of priority is enforced Callista cannot be derived from
Morch or Adams because Gray unfortunately published Leach's

use of it in 1852, though so used it becomes merely a synonym of

Clausina (Brown).
The rule of priority, however, is breaking down from the shear

weight of the absurdities and inconveniences with which it is

burdened, and of these Callista is a striking instance. If discarded

it would have to be replaced by the name Macrocallista, which
presupposes the existence of a Callista and was actually proposed

by Meek for a mere section of Callista. The larger and typical

group has then to be included under the name Chionella, which
was proposed by Cossmanu so late as 1887 for a small group of
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Eocene fossils. This is surely a reductio ad alsurdum ! For the

prevention of such cases as this it seems to me that a relaxation of

the rule is required, and that authority should be given for deriving

the name from the first subsequent author who used it for the same
group to which the current type belongs. This would enable us

to pass over Leach and to derive the name Callista either from

Morch, whose first species was C. erycina, or from H. & A. Adams,
whose typical example was C. chione. I shall therefore retain the

name Callista in the hope that the International Zoological Congress

will eventually adopt this course.

The name Dione, however, cannot stand because it was preoccupied

by Hubner in 1816 (Lepidoptera), nor can it be replaced by Hystero-

conclia as Dr. Dall proposed, fur this name is not Fischer's as he

supposed. Fischer in iiis Maniiel (1887) used Dione, and only

mentioned Uysteroconcha of " Lang, 1722 " in brackets as a synonym,

the date showing this name to be pre-Linnaean. I shall demonstrate

in the sequel that the Dione group is more closely connected with the

Amiantis of Carpenter than witli the Pitaria group. Consequently,

I agree with Rouier in regarding the two former as members of one

genus, the name of which will be Amiantin.

With regard to the name CaryatU, this was also preocciipied by
Hubner in 1816; moreover, Homer had himself previously proposed

the name Pitar for the group, and tliis, as amended by Dr. Dall and

converted into Pitaria, shouhl certainh' be accepted.

The criteria on which I mainly rely for the establishment of these

three genera, Callista, Amiantis^ and Pitaria, are (1) the existence

in the two latter of a channel leading from the pit between the

anterior laterals of the right valve below the anterior cardinal into

the first interdental socket, (2) the position and shape of the left

posterior cardinal, (3) the form and direction of the pallial sinus.

Neither the characters of the external surface nor the bridge-

connexion of the anterior and posterior cardinals in the right valve

are to be depended upon, though of course they are useful points in

diagnosis. So also is the existence of a definite escutcheon in Amiantis.

Relying on the characters of the dentition only, the three generic

groups maj' be distinguished as follows :
—

In Callista there is no connecting channel ; the left posterior

cardinal is short, high in the middle, and confluent with the nymph.
In Amiantis there is a channel under the right anterior cardinal

;

the left posterior cardinal is long, highest at the end, and confluent

with the nymph (as in Callista).

In Pitaria there is a channel as in Amiantis, but the left posterior

cardinal is generally more or less separate and slightly cui'ved, so as

to extend across the hinge-plate to its inner margin.

There are, however, some exceptions to these rules or generaliza-

tions. Thus, Callista aurantiaca. Sow., has the fosse and channel of

an Amiantis, though in all other respects it is a Callista. It may,

therefore, be regarded as to some extent a link between the two
genera, but I do not propose to give it a sectional name, as that would

be magnifying the importance of a single structural character.
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Another exceptional shell is Callista vulnerata, Brod., a rather rare

form from the Pacific coast of America. This has the external aspect
of a Callista, and was so classed by Romer, but inside it presents the
dentition of Pitaria, and was properly referred to that genus by
Dr. Dall in 1902.^ Moreover, as pointed out by the latter, it is

remarkable for having its inner margins irregularly crenulated,

a feature not found in any other member of either genus. On
account of tliese peculiarities I propose to separate it as a sub-genus
of Pitaria under the name of Callizona, from its purple marginal band
of colour, which is often reduplicated as a zone along the lines of

growth.

A more important and inconvenient exception to the discrimination
of Amiantis aud Pitaria, as above formulated, is that of Pitaria

tumem, the very type of the latter genus ; for in this shell the left

posterior cardinal resembles that of Amiantis in being confluent with
the nymph along its whole course, and in this respect differs from
most other species of Pitaria. There is also another point of difference

between P. tumens and its congeners, this being the form of the
pallial sinus, which is long, horizontal, linguiform. and pointed at

the anterior end, like that of Amiantis callosa and A. dione.

Pitaria tumens therefore combines some of the features of Amiantis
with some of those which are distinctly characteristic of most other
Pitaria, but it must remain the type of the latter because it is the
original ' Pitar^ of Adanson. We are therefore in this predicament,
that the majority of the species composing the genus Pitaria differ

from the genotype in two important particulars, i.e. in the position

of the left posterior cardinal and in the possession of a sliort rounded
or bluntly angular sinus ; while the genotype only differs from
a typical Amiantis in certain external characters, such as its finer

surface sculpture, the exsert lunule, and absence of escutcheon.
Some may think that the best plan would be to unite the Pitaria

and Amiantis groups, and to make only one genus of them, but this

would obscure the fact that tliere are two essentially distinct groups
linked together by a few intermediate forms. Moreover, I regard
the complete separation of the left posterior cardinal and its extension
across the hinge-plate as a character of much importance, because it

links Pitaria with Dosinia, and suggests that the latter has been
evolved from the former.

There is also another point of difference between the typical

Pitaria ticmens and the numerous species which have a free right

posterior cardinal ; for in the former the cardinals of the right valve
are separate from one another, like those of Callista, while in the
latter the anterior and posterior cardinals are more or less united at

the top to form an arch over the median tooth. This is markedly the
case in the species citrina, pellucida, and suhpellucida, the arch in

these being really as complete as it is in the shells whicli Dr. Dall

separated in 1902 under the name of Af/riopoma. In the species Iteta,

obliquata, and injtata, the connecting bridge is lower and slighter, and

^ Proc. U.S. Nat. Museum, vol. xxvi, p. 388.
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in some specimens it is either absent or -was so slight as to have been
broken and detached ; the same is the case with the West Indian
fuhninata (Menke). There is, in fact, every gradation between
a complete arch and an incomplete one, proving that the character

is of little value as a basis of generic or sub-generic distinction.

Dr. Dall based his Agriopoma group on three characters: (1)
a continuous cardinal arch in the right valve, (2) a chalky shell

without coloration, (3) an angular pallial sinus; and he placed it as

a sub-genus of Calloeardia, taking Texasiana, Dall, as the type and
excluding P. fuhninata. It is clear, therefore, that his small group
of American shells is not the large group which I distinguish by
another set of characters, and for which I now propose the name
Pitarma, indicating P. citrina as the type. This I regard as a section

of Pitaria, distinguished by a free oblique posterior cardinal in the

right valve and a short pallial sinus ; the valves are frequently

coloured with brown markings, and there is often a complete cardinal

arch in the right valve.

So far as I can ascertain, there are only five other reputed species of

Pitaria which agree with the type. One of these is P. cor, Romer
{non Hanley), which only differs from tumens in being more trigonal

in shape, and may be regarded as a mere variety ; another is

P. rnfescens, which seems only to differ in colour, but is said to come
from the Philippine Islands, while tumens is a native of West Africa.

The third is P. virgo, which also comes from West Africa and differs

very little from tumens, but in which the posterior cardinal is not

quite so completely confluent with the nymph. The other two
species are P. manillce, Sow., and P. tumida, Sow., both of which are

trigonal and concentrically ribbed. It is therefore these five species

or varieties which, with P. tumens, will form Pitaria, se7isu stricto.

The true Cytherea cor (Hanley) is a very different shell from that

above-mentioned.

We cannot leave the Pitaria group without taking notice of the

shell described by A. Adams under the name of Callocardia, and of

certain other shells which have been associated with it. Callocardia

was founded in 1864 on a single left valve, and Adams thought that

it did not possess an anterior lateral tooth, for he distinctly wrote

"dentibus lateralibus nullis ".^ In 1883 (Challenger Reports,

MoUusca) Mr. E. A. Smith doubtfully referred three new species

of shells to Callocardia, but in the following year Dr. Dall proposed

the genus Vesicomya for these and another new form ( V. venusta,

Dall).- In 1888 Mr. G. B. Sowerby, having obtained perfect

examples of the original species Callocardia guttata, pointed out

that its dentition agreed more closely with that of Caryatis than

Avith that of Miocardia, near which it had been placed by Adams.

In 1900 Mr. Smith confirmed Sowerby's view,^ and figured the

hinges of both valves of C. guttata; indeed, he went farther and

' Ann. Mag. Nat. Hist., vol. xiii, p. 307, 1864.
- Bull. Mus. Comp. Zool., vol. xii, p. 272.
' Proc. Malac. Soc, vol. iv, p. 81.

i
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declared that so far as the hinge is concerned there is no essential

difference between Callocardia and Caryatis. He also figured the

hinge of Vesicomya lepta for comparison, but did not discuss the

generic affinities of tlie latter, thus leaving us under the impression

that it was akin to Ccillocardia. It is noticeable, however, that lie

writes of Vesicotnya as a genus, and that his list of species which
probably belong to it comprises all the forms which had been

described by Dr. Dall and himself under the names of Callocardia,

Vesicomya, and Calloyonia.

The figure of the Callocardia hinge is not very good, and does not

clearly bring out the existence of the anterior lateral in the left

valve, but Mr. Smith informs me that it is there— " an erect acute

tooth arising from the margin of the hinge-plate." He further tells

me that he does regard C. guttata as merely a species of Pitaria, the

fact of the united cardinals in the right valve not reaching the dorsal

margin in some species being in his opinion of no great importance.

On this point I agree with Mr. Smith, and differ from Dr. Dall,

who makes Callocardia a genus with a sub-genus Agriopoma on the

strength of it. I think, however, that the hinge of Callocardia has

some features which are more than specific, and if it really has an

entire pallial line it maj' remain as a sub-genus of Pitaria.

The only other shell which can be placed with Callocardia gtdtata

is that described by Dr. Dall in 1889 as Veneriglossa vesica, but

afterwards regarded by him as a species of Callocardia.^ It was

described as having a hinge like Cytherea, but with an entire

pallial line.

The shell described by ^Iv. H. B. Preston in 1905 under the name
of Callista {Callocardia) Birtsi only resembles Callocardia in being

a thin white shell with some resemblance to Pitaria. Its dentition

is like that of Lamelliconcha and Pitaria tumens; the hinge-plate is

deeply excavated and attenuated posteriorly, but all the teeth are

very short, tall, and narrow, except the left posterior cardinal, which

is a short low inconspicuous lamina under the umbo, and confluent

with the nymph. The pallial sinus is obscure, but is rather short

and rounded. The lunule is superficial, not impressed, and there is

no escutcheon.

There are several shells which are similar to C. Birtsi, namely

Caryatis JJesIiayesi, Fh\, C. Hungerfordi. Sow., C. pudicissima, Smith,

a fine shell which may be a variety of Peshayesi in Mr. MacAndrew's
collection, and another unnamed species from the Persian Gulf in

]Mr. J. C. Melvill's collection. All these are thin, white, oval sliells,

concentrically striated, and slightly angulated on the posterior slope.

For this small group I propose the name of Leucothea with L. Birtsi

as the type, and would place it as a sub-genus of Pitaria, as a link

between the typical section and Callocardia.

The fossil "shells described by M. Cossmann in 1886 under the

generic name of Atopodonta are closely allied to Callocardia. When
referring to them in 1908 I omitted to notice that P. Fischer had

1 See Bull. U.S. Nat. Mus., vol. xxvi, p. 353, 1902.
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interpreted their dentition in the same manner as Dr. Dall and
myself;' but as tlie true construction of tlie Callocardia hinge
was unknown to him, he retained the latter in the Cyprinida) and
placed Atopodonta with a (?) in the Veneridae. As I have pointed

out, the arrangement and form of the teeth in Atopodonta are not
quite the same as in Callocardia; the former must therefore be
regarded as a section of the latter, though no doubt it is really the
ancestor of Cdllocardia, and is at j)resent only known to occur in

the Eocene of the Paris Basin.

There only remains the genus Vesicomya to be considered, and by
the kindness of Mr. MacAndrew I have been able to examine a good
specimen of V. lepta. This has convinced me that Vesicomya cannot

be placed in the same genus as Callocardia, nor even in the same
sub-family, for it does not possess any lateral teeth. Tlie hinge-plate

is long and narrow, extending beyond the teeth at each end, and
turned up slightly on the anterior side of both valves, but this is

clearly due to the attachment of the pedal muscle. There are only
three teeth in each valve, and these are laterally elongated, pulled

out as it were, the united median and anterior of the left valve being
both directed forward, while the right anterior is high up near the
lunular margin, and the median is placed below it and projects

a little beyond it. The right posterior is a double tooth consisting

of two separate laminae, of which one is united to the anterior tooth.

This arrangement of teeth differs from that of any other genus, but
comes nearest to wliat is found in the fossils Cyprimeria and
Cyclorisma. There is an additional point of similarity in tlie fact

that some species of Vesicomya (like V. lepta) have no pallial sinus,

wliile others (like Leeana, Dall) have a fairly deep one, and for the

latter Dall proposed the name Callogonia.

Having satisfied myself of the existence and convenience of these

generic groups so far as recent shells are concerned, I thought it

desirable to re-examine some of the Eocene fossils which were dealt

with in a former paper,^ in order to see how they could be classified

by the hinge cliaracters above indicated.

It will be remembered that a certain number of these Eocene
fossils seemed to combine some of the characters of Pitaria with some
of Callista, and that for these I proposed to create a section under tlie

name of Calpitaria, with P. salcataria, Desh., as the type. I now find

that this estimate of their taxonoraic position is curiously confirmed

by the form of the left posterior cardinal, which in these species is

closely appressed to the nymph for part of its length, hut is

slightly curved at the end so as to disengage itself and extend

across the hinge-plate. It thus occupies a position which is

intermediate between that of the same tooth in Callista and that

in Pitarina.

From specimens which I owe to the kindness of M. Cossmann,

I find that this is the case with P. sulcataria and its var. Suettonensis,

1 Manuel de Conchyliologie, 1887, p. 1088.
- Proc. Malac. Sec, vol. viii, p. 148, 1908.
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with P. avihigua and witli P. ohliqua, while in the more typical

Pitaria Parisiensis this tooth is completely, though very narrowly,
separated from the nymph. Tlie last-mentioned may therefore be
classed as a Pitarina, but probably most of the other s])ecies referred

to Pitaria by M. Cossmann in his Iconographie Complete of 1907 liave

an elongate partially free posterior cardinal like sidcataria; from liis

photograpliic figures tliis certainly seems to be the case with P. aria,

P. Lamherti, and P.fasfidiosa.

Furthermore, I find tliat a few recent species agree with P. sulcataria

in having a similar left posterior cardinal which is only partially

free from the nymph, the upyier portion being closely appressed to

it. This is the case with P. rudis, Poli, P. Simpsoni, Dall,P. indecora,

Phil., P. varians, Hanley, P. hehrcca, Lam., and P. munda. Under these

circumstances I now regard Calpitaria as more closely allied to Pitaria
than to Callista, and consider that this group may be placed as

a section of the genus Pitaria; and that it includes the recent species

above-mentioned.

Another small group of Eocene shells which I found difficult to

allocate to any recognized genus was that to which M. Cossmann
gave the name of Tivelina. The affinities of this little group are

undoubtedly with Callida and Amiantis, and not with Tivela as the

name implies, and in this opinion I am glad to say that M. Cossmann
now agrees with me.
A fresh study of the specimens with which M. Cossmann previously

supplied me, and of two others which he has recently sent me, only
confirms my ])revious observations, but shows that tlie group might
be divided into two sections by the dentition of the right valve. One
of these would include the type, and agrees with Amiajitis in having
an undercut anterior cardinal and a channel leading from the anterior

lateral pit ; while the dentition of the other set differs little from
that of Callista. The first section includes T. tellinaria, T. Dixoni,

T. rtistica, T. humerosa, and T. gibbosula; the second would comprise
T. analoga, T. suhanaloga, T. sphenarium, and 2\ distatis.

One common species, however (2'. striattda), occupies an inter-

mediate position in this respect, the anterior cardinal being deeph'
undercut, but there is no continuous channel in front of it. Furtlier,

there is no association of other specific differences to warrant such
a division into sections; on the contrary, they all agree in having
a short left posterior cardinal confiuent with the nymph, as in

Callista, a short narrow and nearh* entire right posterior tooth, and
a short rounded ascending pallial sinus.

These fresh observations only confirm my previous statement that
" in Tivelina we seem to have a group of shells which has branched
off from the common ancestor of Callista and Pitaria, for in some
of the species the hinge resembles that of Callista and in some it

makes a near approach to that of Pitaria. Tivelina seems to have
been a plastic group, i.e. one which had a special tendency to develop

variations w^hile still retaining a certain general facies". I am still

able to agree with M. Cossmann in regarding the group as one which
is united by a common set of characters, and 1 am still of opinion
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that, "on the whole, Tivelina is more nearly allied to Callista than
to any other genus."

When drawing np the tabular view of genera and sub-genera for

my ])aper on Cretaceous and Tertiary Veneridae in 1908, I placed
Tivelina as an independent genus, but I now incline to regard it as

merely a sub-genus of Callida. Moreover, I think the species

Baudoni, elegans, and elegantula should be separated from it and
referred to Callista itself, from which they do not differ in any
essential respect ; and in this view I understand that M. Cossmann
concurs. On the other hand, I regard T. capsidoides as a ?,vaa\\ Pilaria
belonging to the Calpitaria section; for there is nothing in the
dentition or the pallial sinus or the shape of the shell to dissociate

it from such species as P. sulcataria and P. Parisiensis. Meretrissa

{depressa and dubia) must also be separated and placed under the
genus Meretrix.

While comparing the shells of Tivelina with the smallest species

of Callista, I came across the very small shells which have been
separated by Dr. Dall as a distinct genus under the name of

Transenella,^ and I noticed that the dentition of Tr. Conradina (his

type) is very like that of some species of Tivelina, i.e. those which
most resemble Callista. The chief differences are that in Transe^iella

the left posterior cardinal is rather longer and is partially free from
the nymph, and that the valve-margins are finely and tangentially

grooved, whereas in Tivelina they are smooth. It appears to be this

marginal grooving which has induced Dr. Dall to regard Transenella

as a genus, but I do not agree in considering this character to be of

generic importance. Such striation has probably less embryological

and structural value than crenulation of the margins, and yet both
smooth and crenulated mai'gins are found in the genera Circe and
Sunetta as well as in Astarte. Moreover, I have discovered that

similar tangential grooving occurs in Callista pannosa, Sow., and in

C. puella, Carp., shells from tlie Pacific coast of Central and South
America, which Dr. Dall has not hesitated to class as ' 3facrocallista^

( Chionella), which is his equivalent for Callista. In the shells which
I believe to be puella the grooves are clearer than they are on the

thicker shells of C. pannosa, but probably they are equally distinct

on the young of the latter. I also find them to be well developed in

Callista angulifera. Sow., with specimens of which I have been
furnished h\ Mr. G. B. Sowerby, but unfortunately the locality of

this species is unknown. As all the other species which possess this

peculiar striation have their home in American waters, it is probable

that C. angulifera is also an American shell. Dr. Dall has described

four species from the Caribbean Sea, and one (the ' Psephis ' tantilla,

Gould) from the Pacific coast ; the three species above mentioned
raise the number to eight, and they certainly form a small group,

section, or sub-genus of Callista, which may well be recognized

under the name of Transenella.

Another shell which certainly belongs to the Callista group and

1 Proc. U.S. Nat. Mus., vol. vi, p. 340, 1883 ; vol. xxvi, p. 348, 1902.
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bears much external resemblance to Tivelina is the Venus Africana of

Philippi (= Chinne Jloridclla, Gray). This species was separated by ,

Dr. Dall in 1902' under the name of Lepidocardia, and was placed i

for some inscrutable reason as a sub-j2;enus of his Cytherea (Bolten).
,

I cannot see any kind of connexion between C. Africmia and Veiius >

puerpura or V. pllcata, with which it seems positively absurd to place ;

it. In its small size, faint striation, compressed form, and posterior r

attenuation it resembles Tivelina, but the hinge differs in the close ;

ap|)roximation of the anterior laterals to the cardinal teeth ; the

pallial sinus again agrees in form and direction with that of typical 1

Callista. The hinge-plate is very short and the cardinal teeth are '

more equally divergent in both valves, the median occupying a more
central position than in Callista or Tivelina. It certainly has

characters of its own which are not found in any other species, and 1

which entitle it to sectional or sub-generic rank in the genus Callista.

Summary.

The conclusions arrived at in the preceding pages may be summarized

in the form of a descriptive synopsis of the genera, thus :

—

Genus Callista (Poll), H. & A. Adams, 1857.

Type. Venus chiotie, Linn.

Synonyms: Chione, Gray (not Megerle, 1811) ; Diojie, Gray, 1847

(notHubner, 1816); Chionella, Cossmann, 1887.

Shell oval, rarely trigonal, smooth or concentrically grooved, with

minute discontinuous ingrained radial striae beneath a glossy vernicose

periostracum. Lunule circumscribed, but escutcheon not defined.

Hinge of left valve with a strong anterior lateral and three cardinal

teeth, of which the two anterior are united to form a A, and the

posterior is confluent with the nymph ; in the right valve there are

two anterior laterals with a pit between them and three separate

cardinals, the median being nearer the anterior than the posterior,

and the latter is superficially grooved (only bitid in Aphrodina).

Pallial sinus generally wide, horizontal, and pointed in front.

Margins of valves smooth (except in Transenella). Anterior left and

posterior right dorsal margins grooved to receive bevelled edges of

opposite valve.

Section Ilacrocallista, Meek, 1876. Type, Ve7ius nimhosa, Solander

{=V. gigantea, Gmel.). Shell much elongated, pallial sinus short.

Section Callistina, J. -Br., 1908. Type, Cytherea plana. Sow.,

Cretaceous fossil. Left posterior cardinal long and not confluent

with the nymph. Left anterior lateral elongate, narrow, corrugated;

right laterals obsolete. Pallial sinus ascending.

Sub-genera.

Aphrodina, Conrad, 1868. Type, Meretrix tippann, Conrad.

Shell like Callista, but finely striated, and without trace of radial

striation. Left posterior cardinal partially free, and anterior cardinal

' Proc. U.S. Nat. Mus., vol. xxvi, p. 356.
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curving forward. Right anterior cardinal pointing to lower anterior

lateral, posterior broadly bifid. Pallial sinus deep, ascending. This
group is Cretaceous and Eocene, including C. fiitidula, Lam., C. nitida,

Desli., C. tra7iquilla, Desh., and C. corhulina, Desh.
Lepidocardia, Dall, 1 902, Type, Venus Africana, Phil.

(
=jioridellay

Gray).

Shell ovate, compressed, posteriorly attenuated, nearly smooth, but
showing radial strife. Hinge-plate sliort, with crowded teetli, the

left anterior lateral long and reacliing nearly to top of anterior

cardinal. Pallial sinus horizontal, pointed. No other species

known.
Transenella, Dall, 1883. Type, T. Conradina, Dall.

Shell oval or sub-trigonal, smooth or striate. In left valve three

divergent cardinals, the median being thick and triangular ; in right

valve the anterior is short and undercut, the posterior narrow and
often entire. Pallial sinus rounded. Valve-margins tangentially

grooved. This includes C. pannosa, Sow., C. puella, Carp., and
C. angulifera, Sow., besides the species mentioned by Dr. Dall, and
there are also some species of Miocene age.

Tivelina, Cossmann, 1887. Type, C. teUinaria, Lam.
Shell small, oval, compressed and posteriorly attenuated; surface

smooth or finely striate ; hinge-plate strong in front, but curtailed

behind ; cardinal teeth all short ; left valve with a strong anterior

lateral and three divergent cardinals, of which the median is triangular

and the posterior narrow and contluent with nymph ; in the right

valve the pit of the anterior lateral is sometimes isolated, sometimes
continued into a channel which undercuts the anterior cardinal.

Pallial sinus small, rounded, and ascending.

Genus Amiantis, Carpenter, 1863.

Type, Cijtherea callosa, Conrad (= Diane nobilis, Sow.).

Synonyms: Dione {in part), Gray; Dione, Riimer; Jlysteroconcha,

Lang (in Fischer), pre-Linncean.

Shell oval, more or less angulated on the posterior slope ; surface

sculpture of concentric ridges ; luuule impressed and circumscribed,

escutcheon defined, but vei'y narrow, with raised ligamental margins

;

ligament long, open, and conspicuous ; hinge similar to that of Callista,

but in the left valve the pit between the anterior laterals is continued

into a channel wliich passes under the anterior cardinal ; left median
thick and triangular, right median semilunar; nymphs rugose or

longitudinally grooved
;

pallial sinus deep and horizontal.

In Amia7itis (s.s.) the shell is thick, oval, glossy, and strongly

ribbed ; the interior is irregularly thickened ; the hinge is thick, the

right posterior cardinal grooved, the left one long and prominent

;

nymphs rugose
;

pallial sinus linguiform and pointed. Only two
recent species are yet known, A. callosa, Conr., and A. purpurata,

Lam., but it is represented in the Miocene of Aquitaine by Cytherea

undata, Bast.

Section Lamelliconcha, Dall. Type, C. concinna, Sow.
Shell oval, striated or ridged ; hinge-plate excavated and attenuated
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posteriorly ; teeth as iu Amiantis, but left posterior cardinal deeply

grooved ; nymphs longitudinally ribbed
;

palliul sinus linguilbrm,

rounded, or obtusely angular.

This section corresponds with the Bione group of Romer, but must,

I think, also include one species which has been referred to Pitaria,

viz. the Cytherea cor oi Hauley.
Section Agriopoma, Dall, 1902. Type, Cyth. Texasiana, Dall.

Outer surface dull and chalky ; nymphs smooth, median and

anterior cardinals of right valve forming a complete arch ; left

posterior long and partly free, left median narrow. Pallial sinus

sharply angular.

Genus Pitaria, Homer, 1857, em.

Synonyms: Caryatis, Homer, 1862; Dione, Gray (in part).

Shell oval or sub-trigonal, smooth or finely striate ; lunule super-

ficial ; escutcheon not defined ; ligament short and deeply sunk

;

teeth in left valve like those of Amiantis, but posterior cardinal

generally more or less separate from the nymph ; in the right valve

the anterior and posterior cardinals are often united to form an arch

over the median
;

pallial sinus generally short and rounded, often

ascending.

Pitaria (s.s.). Type, Venus tumens, Gmelin.

Nymphs longitudinally ridged ; left posterior cardinal long and
confluent; left median triangular ; right cardinals separate

;
pallial

sinus deep and pointed. This small group is a link with Amiantis.

Section Calpitaria, J. -Br., 1908. Type, Cytherea sulcataria, Lara.

Left posterior cardinal partly free and oblique ; median triangular
;

right cardinals separate
;
pallial sinus short and rounded.

Section Pitarina, nov. sect. Type, C. citrina, Lam.
Nymphs smooth ; left posterior cardinal free and crossing the

hinge-plate obliquely
;

pallial sinus short, rounded, ascending ; two
outer cardinals of right valve forming a complete arch.

Siih-gmera.

Callizona, n.subgen. Type, Callista vulnerata, Brod.

Shell thick, sub-orbicular, glossy ; valve - margins irregularly

crenulated; nymphs smooth; hinge strong; left posterior cardinal

long and partly free as in Calpitaria ; right posterior cardinal short

and entire, rugose
;

pallial sinus short and rounded. Only the one

species known.
Callocardia, A. Adams. Type, C. guttata, A. Adams.
Shell very thin ; hinge-plate narrow and excavated between the

teeth ; the united cardinals in each valve forming complete arches

which are regularly curved and not angular; left posterior tooth long

and free, but parallel to nymph ; right posterior cardinal formed of

two plates, one of which is continuous with the anterior tooth

;

pallial line obscure, but believed to be entire.

Leucothea, n.subgen. Type, Callocardia Birtsi, Preston.

Shell very thin, dull white, concentrically striated; hinge-plate

short, deeply excavated, and narrowed posteriorly ; nymphs narrow,
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with a single groove ; teeth thin and weak ; left posterior cardinal

short and marginal, under umbo; cardinal arch in right valve

complete, and the hinder part of posterior cardinal rising into a sharp
peak

;
pallial sinus short and rounded.

In conclusion, I desire to express my gratitude to Dr. J. C. Melvill

and Mr. J. J. MacAndrew for the loan of many specimens from their

respective collections, for without this kind assistance I should not
have been able to examine so many different species of these genera.

I have also to thank Dr. Melvill for reading this paper in MS. and
for testing the practical applicability of the descriptions and definition

herein set forth.

;
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DESCKIPTIONS OF NEW SPECIES OF LAND SHELLS FKOMJ
AFRICA.

]iy GmSAK II. BoKXi'GKR.

Read 9th May, 1913.

PLATES XV-XVII.

1 HAVE lately received the following new species and sub-spe(^

among a large number of well-known African land shells. Most
them were collected in German East Africa, two in Togo, one
Southern Cameroons, and one in Southern Abyssinia. I recei\(

them through the kindness of Mr. P. Hesse, Venice (No. 6), Mr.
Naegele, Waltersweier, near Orenburg (Nos. 3, 4, 5, 8, 9, 10, 12, \\

Mr. H. liolle, Berlin (No. 7), and Mr. M. Stahlberg, Schwej
(Nos. 1, 2, 11). I have to thank Dr. L. Germain, of Paris,

having kindly examined Nos. 1, 2, 6, 9, 11 ; also Mr. E. A. Smii
Avho informed me that No. 1 Avas not in the British Museum. T|

types are in my collection, excepting that of Ligatella Letourneu.

Bourg., var. intermedia, nov. var., which has been presented to the

Senckenberg Museum, Frankfurt (M.).

1. Tbochonanina Germaini, n.sp. PI. XV, Figs. 1-3.

Testa perforata, applanata, distinctissime carinata, linea impressa

indistinctissima supra et distincta sub carinam, supra corneo-fusca,

infra cornea et nitens, supra sericea, propter costulas angustas, basim

versus evanescentes. Anfractus GJ-, plani, regulariter accrescentes,

sutura plana separati ; ultimus non descendens. Apertura angulato-

ovata, obliqua
;

peristoma simplex, acutum, mai'ginibus callo tenui

junctis. Alt. 10 mm. ; diara. maj. 24'5, min. 22 mm.; apertura,

alt. 12, lat. 9 mm.
Hah.—Harrar, Southern Abyssinia.

Shell perforate, flattened, very sharply keeled, the keel bordered

above by a very indistinct line, and below by a distinct impressed

line ; corneous brown above and corneous below, glossj^ below, above

with a silky lustre, caused by narrow, fine riblets, which become
very indistinct on the underside. Whorls 6A, flat, regularly increasing

in size, separated by a flat suture ; the last whorl not desceiuling in

front ; apertui'e angidate-ovate, oblique
;

peristome simple, acute,

the margins united by a very thin callus.

This pretty new TVot^Aowrtwmrt is related to T. Nyassana, E. A. Smith,

but is easily distinguished by its flatter shape. I received this species

from Ml'. M. Stahlberg, Schwerin. I have the honour of connecting

Avith it the name of Dr. L. Germain, Assistant of the Museum
d'Histoire naturelle at Paris.

2. TuAPsiA CALAMiCHKOA, Jon., var. DEPKKssA, u.var.

PI. XV, Figs. 4-6.

Diflert a typo spira depressa. Alt. 7 mm. ; diam. maj. 14, min.

.12 mm.; apertura, alt. 8, lat. 6 mm.
Hab.—Atakpame, Central Togo.



roc. Malac. Soc. Vol. X, PI. XV.

LAND SHELLS FROM AFRICA.





¥

BOETXGER : ON NKW AFRICAN LAND SHELLS. 349

This new sub-species of the widely distributed 2'hapsia calamichroa,

Jon., differs from the type in having a more depressed spire and
being therefore flatter. I received this fine shell from Mr. M.
Stahlberg, Schwerin.

3. Ennra (Golella) quinquedrntata, n.sp. PI. XV, Fig. 7.

Testa rimata, pupiformis, laevis, non costata ; apex obtusus.

Anfractus 8, convexiusculi, regulariter et leniter accrescentes, sutura

subplana, prope aperturara ascendente, separati ; ultimus circa f longi-

tudinis totius sequans. Apertura subverticalis, pyriformis, quinque-
dentata ; dente uno lamelliforme parietal!, uno columellari, uno ad

basini marginis columellaris, duobus ad niarginem basalem
;
peristoma

tenue, reflexum, raarginibus callo tenuissimo junctis. Long. 10,

diam. 5 mm. ; apertura, alt. 3, lat. 2"5mm.
Hab.—Kij^atimu, German East Africa.

Shell riinate, pupiform, smooth, without ribs ; apex obtuse

;

whorls 8, moderately convex, regularly and slowly increasing in

size, sepai'ated by an almost flat suture, which somewhat ascends

near the aperture, the last whorl measuring about f of tlie length

of the shell; aperture nearly vertical, pyriform, with 5 teeth; one

lamelliform on the parietal margin, one on the columellar margin,

one at the base of the columellar lip, and two on the basal margin

;

peristome thin, reflexed, the margins united by a very thin callus.

I received this new Ennea from Mr. G. jS^aegele.

4. Edentulina affinis, n.sp. PI. XV, Fig. 8.

Testa perforata, oblonga, oviformis, obtusa, albescens, nitens.

Anfractus 7, moderate convexi, sutura subplana, prope aperturam

ascendenti, infra linea impressa sculpta, separati; ultimas circittr

\ longitudinis totius aequans. Apertura ovata, iutus alba
;

peristoma

crassura, reflexum, marginibus callo distincto junctis. Long. 31'5,

(Ham. 15 mm. ; apertura, alt. 13, lat. 10 mm.
Hah.—Kipatimu, German East Africa.

Shell ])erforate, oblong, oviform, obtuse above, whitish, glossy.

Whorls 7, very moderately convex, separated by an almost flat

suture, which ascends near the aperture and is bordered below by an

impressed line ; the last whorl measuring about one-third the lengtli

of the shell. Aperture ovate, white within
;

peristome thickened,

reflexed, the margins united by a distinct callus.

Var. GRACILIS. PI. XV, Fig. 9.

Ditfert a typo testa graciliore. Long. 30, diam. 1 2o mm. ; apertura,

alt. 12, lat. 7-5 mm.
Hah.—Kipatimu, German East Africa.

This new variety differs from the type by its slender shape.

Edentula affinis is most closely related to the variable Edentulina

ovoidea, Brug., but can easily be distinguished from that species by

its smaller size and flatter whorls. It is also rather more perforate,

and has a flatter suture which does not ascend so much at the
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aperture. This new species and the var. gracilis are due to the zeal

of Mr. G. Naegele.

5. GoNAXis HELicoiDEs, n.sp. PL XV, Figs. 10-12.

Testa perforata, subsolida, luride lactea, supra anguste costulato-

striata, infra laevis, nitens. Anfractus 7, convexiusculi, sutura plana

separati ; ultimus celeriter accrescens, antice uon descendeus, supra

sulco superficiale impressus. Apertura ovata, obliqua, margine
superiore in lobum producto

;
peristoma moderate incrassatuin,

subreflexum, marginibus callo tenuissimo junctis. Alt. 10 mm.;
diam. maj. 14'5, min. 12 mm.; apertura, alt. 8, lat. 7 mm.

Hah.—Kipatimu, German East Africa.

Shell perforate, not very thick, but solid, dirty milky white,

closely costulately striated on the upper sides, smooth and shining

below. Whorls 7, moderately convex, separated by a flat suture
;

the last whorl rapidly increasing in size, not descending in front,

furnished on the upper side with a very low furrow. Aperture

ovate, oblique, its upper mai'gin produced
;

peristome somewhat
thickened, moderately reflexed, the margins united by a very

thin callus.

Mr. G. Naegele has kindly sent me this characteristic new Gonaxis.

6. AcHATiNA Hessei, n.sp. PL XVII, Fig. 1.

Testa imperforata, fusiforme ovata, brunnea ; anfractus superiores

flammulis brunneis indistinctis, iu anfractu ultimo evanescentibus,

ornati ; anfractus ultimus praecedentibus saturatius coloratus; apex

albescens. Superficies subnitens, granulis distinctissimis, sulcis

spiralibus longitudinalibusque valde incisis induta. Anfractus 8,

moderate convexi, regulariter accrescentes, sutura subplana separati

;

ultimus subconvexus, \ longitudinis totius sequans. Apertura ovata,

intus alba, colore externo translucente
;

peristoma simplex, acutum
;

margo columellaris albescens, cum basuli angulum formaus. Long.

128, diam. 64 mm.; apertura, alt. 71, lat. 37 mm.
Hah.—Yaunde, Southern Cameroons.
Shell imperforate, fusiform-ovate, of a chestnut colour ; the upper

whorls painted with very indistinct darker chestnut stripes, which

disappear on the last whorl, which is somewhat darker-coloured than

the preceding; apex whitish. Surface nearly lustreless, furnislunl

with strong granules, produced by deeply-cut spiral and longitudinal

furrows. Whorls 8, very moderately convex, regularly increasing in

size, separated by an almost flat suture ; the last whorl somewhat
convex, measuring about one-half of the shell. Aperture ovate,

white within, displaying the external colour; peristome simple,

acute ; the margin of the whitish columella forming an angle with

the basal margin.

This pretty Achatina is related to A. halteata, Rve., but is distinctly

separated from that s[)ecies by its very different sculpture, which

recalls the granulation of ^. reticulata, Pfr. A. JjT^ssei is named in

lionour of Mr. P. Hesse, from whom I received this new species.
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7. AcHATiNA KiLiM^, Daiitz., var. Rollki, n.var. PI. XVI, Fig. 1.

Differt a typo colore et pictura. Testa flava, flainraulis nigro-

brunneis ornata ; flammulse in medio anfractuum interdura zigzag-

formes, confluentesque. Anfractus superiores subtiliter rosaceae.

Testa indistincte granulata, subnitens, solida. Long. 88, diam. 43 mm.

;

apertura, alt. 47 '5, lat. 25-5 mm.
Hab.—Bulwa, TJsambara, German East Africa.

This new variety differs from the typical Achatina Kilimce. in colour

and painting. The shell is straw-yellow, ornamented with blackish

chestnut stripes, which in the median zone of the whorls sometimes

become zigzag, flammulate, and confluent. The u])per whorls are

pale roseate, but are never so intensely coloured as in A. Zanzibarica,

Bourg., and its allies. The granulation of the shell is not so distinct

as in that species, and the shell has more lustre and is heavier.

I have also a specimen before me which is rather more elongated,

but does not justify a new sub-specific name. This pretty Achatina

is named in honour of Mr. H. Rolle, from whom I received it.

8. Achatina Zanzibarica, Bourg., var. Naegelei, n.var.

PI. XVI, Fig. 4.

Differt a typo figura minore et graciliore et anfractibus rapidius

accrescentibus ; testa flava, flammulis brunneis ornata. Long. 78,

diam. 38 mm. ; apertura, alt. 39, lat. 20 mm.
Rah.—Kwiro, post-ofiice Mahonge, German East Africa.

This variety difl'ers from the type in being smaller and more

slender, even than var. Lhotellerii, Bourg. ; the whorls increase

more rapidly than in the type. Tlie shell is straw-yellow,

ornamented with chestnut stripes. The shape of the new form is

quite different from that of the type of A. Zanziharica, Bourg., and

nobody, seeing only these two forms, would suppose that they belonged

to the same species. The variety Lhotellerii, Bourg., however, is

intermediate between them. We now see that A. Zanzibarica is

a species, the shape of which varies from tumid ovate to slender ovate.

All forms clearly show that they belong to one species by their upper

whorls being intensely roseate, by being not very heavy, and by other

features mentioned in Bourguignat's diagnosis (^Description de diverses

especes terrestres et fluviatiles de dijferents genres de mollusqzies de

P Egypte, de V Abyssinie, de Zanzibar, du Senegal, et du centre de

VAfrique, Paris, 1879, pp. 5-6). A. Usambarensis, Rolle (Nachrichts-

blatt der Deutschen Malakozoologischen Geselischaft, 1895, p. 100)

is a synonym of A. Zanzibarica. I figure (PI. XVI, Fig. 2)

a typical specimen of A. Zanzibarica (a cotype of A. Usambarensis

preserved in the Senckenberg Museum), also (PL XVI, Fig. 3)

a specimen of var. Lhotellerii, neither of which has ever been figured,

ami the type of var. Naegelei, showing the considerable variation in

form which occurs in this very variable species. The new variety

(var. Naegelei) was received from Mr. G. Naegele, with whose name
I have associated it.
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9. PsEUDOGLESSULA LeKOYI, Bourg., VUI'. OBTUSA, ll.Vai'.

PI. XVII, Fig. 2.

DifFert a typo spira obtusa. Long. 32, diani. 15-5 mm.; apeitura,

alt. 13, lat. 8*5 mm.
Hab.—Pugu, 19 km. from Daressalam, German East Africa.

This new variety is less elongated than the typical form of the

species, but shows in all other respects a close relationship. I received

this form from Mr. G. Naegele.

10. PsEUDOGLESsuLA Naegelei, n.sp. PL XVI, Fig. 5.

Testa perforata, elongata, anguste stiiata, nitens, non solida,

cornea. Anfractus 8, convexiusciili, sutura subimpressa separati

;

ultimus \ longitudinis paulo minor; apertura ovata; peristoma

tenue, retlexum ; margo columellaris reflexus, cum basali angulum
indistinctissimum formans ; margines callo tenue juncti. Long. 17'5,

diam. 7'5mni.; apertura, alt. 6, lat. 4 mm.
Hah.—Kipatimu, German East Africa.

Shell perforate, elongate, finely striate, shining, not heavy,

corneous ; whorls 8, somewhat convex, separated by a not very

impressed suture, the last measuring less than one-third of the lenpth

of the shell ; aperture ovate
;
peristome thin, reflexed ; the margin

of the columella reflexed and forming a very indistinct angle with

the basal margin ; the margins united by a thin callus.

This species is allied to P&eudoglesuda introve^'sa, E. A. Smith, but

is easily separable, being more slender and somewhat larger. The
perforation in P. Naegelei is also larger, and the shell is corneous, not

greenish corneous as in P. mtroversa. The whorls also increase more
gradually, and the aperture is smaller. For comparison, a specimen

of P. introversa from the same locality is figured (PI. XVI, Fig. 6).

I have the pleasure to connect with the new species the name of

Mr. G. Naegele, from whom I received it.

11. Rhachis Staulbergi, n.sp. PL XVII, Fig. 3.

Testa rimata, elongata, conica, subcarinata, anfractibus superioribus

rubris, inferioribus albescentibus, supra carinam striis carneis longitudi-

nalibus, sub carinam deticientibus ornata ; carina linea nigrescenti-

fusca comittata, supra quam anfractus mediani guttis ejusdem coloris

ornati ; anfractus 7, superiores subconvexi, sequentes plani, regulariter

accrescentes, sutura planissima separati ; ultimus circa f longitudinis

totius oequans. Apertura oblongo-ovata, obliqua, linea externa trans-

lucente; peristoma simplex, acutum ; margo columellaris albescens,

cum basali angulum indistinctum formans. Long. 14, diam. 7 mm.

;

apertura, alt. G'5, lat. 4 ram.

I£ab.—Atakpame, Central Togo.

Shell rimate, elongated, regularly conical, slightly carinated, upper

whorls red, elsewhere whitish, above the carina ornamented with fine

flesh-coloured longitudinal stripes, which are wanting below the

carina ; carina provided with a dark blackish-brown band, which on

the middle whorls is bordered above with dots of tbe same colour;

whorls 7, upper whorls moderately convex, the others flat, regularly
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increasing in size, separated by a very flat suture, the last wliorl

measuring about f the length of the shell ; aperture oblong-ovate,

oblique, displaying the external band
;

peristome simple, acute ; the

margin of the whitish columella forming a very indistinct angle with
the basal margin.

This beautiful little shell can easily be recognized by its legular

conical shape and its ])retty markings. I received it from Mr. M.
Stahlberg, in honour of whom it is named.

12. Rhachis obeliscus, n.sp. PI. XVIT, Fig. 4,

Testa rimata, elongata, conica, fere ecarinata, flavo - albescens,

guttis parvis nigro-cseruleis ii-regulariter picta, ad carinam linea

I'usco-purpurascente ornata ; apex niger ; anfractus 7-h, superiores

subconvexi, sequentes plani, sutura plana separati ; ultiraus circa

f longitudinis totius sefjuans ; apertura oblongo - ovata, oblicjua,

tusco-purpurascens, linea externa translucente
;

peristoma simplex,

acutum ; raargo columellaris purpurascens, cum basali angulum
indistinctissimum formans. Long. 22*5, diam. ll"5mm.; apertura,

alt. 1 1'5, lat. 7 mm.
Sab.—Kipatimu, German East Africa.

Shell rimate, elongate, conical, very faintly keeled, yellowish

white, irregularly dotted with small dark-blue spots; at the keel

ornamented with a purplish-brown band ; apex black ; whorls 7^,

upper whorls moderately convex, the others flat, regidarly increasing

in size, separated by a flat suture, the last whorl measuring about

|- the length of the shell; aperture oblong-ovate, oblique, purplish

brown, displaying the external band; peristome simple, acute; the

margin of the pui'ple columella forming a very indistinct angle with

the basal margin.

This new species was received from ^Ir. G. Naegele.

13. Ligatella LETOURNEUxr, Bourg., var. intekmedia, n.var.

PL XVII, Figs. 5-6.

Differt a typo figura raajore. Testa linea brunnea lata et alia

angustiore superiore ornata. Alt. 16-5 mm. ; diam. mag. 17, min.

14 mm. ; apertura, alt. 9-5, lat. 8-5 mm.
JJab.—Kipatimu, German East Africa.

This new sub-species differs from the typical form iu being

constantly larger, but never so large as var. Stuhhnanni, v. ]\[art.

The shell is ornamented with a dark-brown band and a paler one

above it. I received this fine new form from Mr. G. Naegele.

EXPLANATION OF PLATES XV-XVIL

Plate XV.

Figs. 1-3. Trochonanina Germnini, n.sp.

,, 4-6. Thapsia calamichroa, Jon., var. depr&ssa, n.var.

,, 7. Ennea (Gulella) qitinqiiedentata, n.sp.

,, 8. Edentulina affinis, n.sp.

,, 9. E. affinis, var. gracilis.

.,, 10-12. Gonaxis helicoides, n.sp.
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Plate XVI.

Fig. 1. Achatina KilmicB, Dautz., var. Rollei, n.var.

2. A. Zanzibarica, Bourg.

3. A. Zanzibarica, var. Lhotellerii, Bourg.
4. A. Zanzibarica, var. Naegelei, n.var.

5. Pseudoglessula Naegelei, n.sp.

6. P. introversa. Smith.

Plate XVII.

Fig. 1. Achatina Hessei, n.sp.

,, 2. Pseudoglessula Leroyi, Bourg., var. obtusa, n.var.

,, 3. Rhachis Stahlbergi, n.sp.

,, 4. R. obeliscus, n.sp.

,, 5-6. Ligatella Letuurneuxi, Bourg., var. intermedia, n.var.
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ON A COLLECTION OF LAND AND FRESHWATER SHELLS FROM
THE UPPER NILE REGION.

By C^sAK II. BoETTGER and Fritz Haas.

Read 9th May, 1913.

The land and freshwater shells here enumerated were collected in

1910 by Dr. Otto le lloi, of Bonn, during Prof. Dr. Al. Koenig's

expedition to the Upper Mle region. It is quite natural that in

a collection from Central Africa the species of the genus Limicularia

largely predominate, both as regards the number of species and

specimens. The collection forms part of Dr. Koenig's museum at

Bonn, but duplicates have been kindly presented by the collector

to the Senckenberg Museum, and duplicates of the Tulmonates to

C. E. Boettger. The Gastropods are treated by C. II. Boettger, and

the Bivalves by F. Haas.

BCRTOA NlLOTICA (Bfl'.).

There are two specimens of this form which is found especially in

the lake district and near the sources of the White Nile. They were

collected near Gemesa, Bahr el Djebel (March 20, 1910).

LiMicoLARiA Kambeul (Brug.), yar. tcrris, Pfr.

In 1860 L. Pfeiifer (Proceedings of the Zoological Society of

London, 1861, p. 25, pi. ii, fig. 3) described a new species, Limico-

laria turris, based on specimens from the source of the White Nile

(leg. Petherick). The species was mentioned again by L. Pfeiffer

{Novitates conchologicce, Bd. ii, p. 162, pi. xliv, figs. 1-3, Cassel,

1860-6) and by E. von Martens (Malak. Blatt., 1865, p. 197).

E. von Martens (Malak. Blatt., 1870, p. 33, and 1873, pp. 38-9)

found L. turris in the collection of G. Schweinfurth from tlie Djur

and Rek forests, south of the Meshra of the Bahr el Ghazal.

E. von Martens first recognized the similarity between L. turris and

the West African L. Adansoni, Pfr. The first author who united the

two species was C. J. Jickeli {Fauna der Land- tmd Siisstvasser-

IfoUusken Nord-Ost-Afrika's, Dresden, 1874, pp. 154-7, pi. ii,

figs. 3, 4). A complete list of the forms of this group, of wliich

L. Kamheul was first described and ought to be the typical sub-species,

was given by Pilsbry (Man. Couch., ser. ii, vol. xii, pp. 251-3,

Philadelphia, 1904). 'We now see that L. Kamheul is a species which

ranges in the form of several varieties from Senegal to the sources of

the Nile. Dr. le Roi brought home four specimens of L. Kamheul,

var. turris, one from Iledjaf, Bahr el Djebel (March 14, 1910), two

from Kiro, Bahr el Djebel (March 17, 1910), and one from Gemesa,

Bahr el Djebel (March 18, 1910).

Limicolaria klammata (Caill.).

This species is the most common shell in North-East Africa, and is

one of the most variable. There is a fine series in Dr. le Roi's

collection : one specimen from the junction of the Bahr el (ihazal aiul
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the Bahr el Arab (Marcli 1, 1910), one from JJor, Balir el Djebel,

and one from Malek, Bahr el Djebel (March 8, 1910), two northward
at Mongalla, Bahr el Djebel (March 17, 1910), three from Lado, Bahr
el Djebel (March 11, 1910), two from Gondokoro, Bahr el Djebel
(March 12, 19 10), three northward from Lado, Bali r el Djebel (March 15,

1910), four from Gemesa, Bahr el Djebel (March 18, 1910), one from
Kaka, Bahr el Abiad (February 20, 1910), one from Abu Doleb, Bahr
el Abiad (March 30, 1910), four from Renk, Bahr el Aldad
(Februar)' 19, 1910), and three from Djebel Achmed Aga, Bahr el

Abiad (April 3,1910).

LlMICOLABIA KoENIGI, n.pp.

Testa rimata, longissiina, procera, corneo-albida, flammulis tenuibus

castaneis ornata, maxinie supra suturam ; apex albus ; anfractus 9,

subconvexi, regulariter accrescentes, sutura plana separati ; ultimus

paulum convexiusculus, fere J longitudinis totius aequans; apertura
alba, pictura transluceute, angusta

;
peristoma simplex, acutum

;

columella alba; raai'go columellaris valde reflexus, cum margine
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basali aiigulum formans. Long. 57 'r), diam. 18 mm. ; apertura,

alt. 20-5, lat. 8-5 mm.
Rab.—Kuh.i, Bahr el Abiad (leg. Otto le lloi, February 20, 1910;

Museum Al. Koenig).

Shell rimate, very long and slender, corneous white, ornamented
with fine chestnut stripes, especially above the suture; apex white;
wliorls 9, very moderately convex, regularly increasing in size,

separated by an almost flat suture ; the last whorl somewhat convex,

measuring about one-third of the length of the shell ; apei'ture white,

displaying the external striping, narrow; peristome simple, acute;

the margin of the white columella widely reflexed, forming an angle

with the basal margin.
This species is most nearly related to Litnicolaria lonr/a, Pils. (Man.

Couch., ser. ir, vol. xvi, p. 284, pi. xxxii, figs. 18, 19). Like

that species it belongs to the group of L. flamniata (Caill.). From
L. longa it is distinguished by being smaller and more delicate.

The unique type-specimen was collected at Kaka, l^ahr el Abiad
(February 27, 1910). We have named the species in honour of

Professor Dr. Al. Koenig, to whose scientific energy the whole
expedition was due.

LiMICOLARIA CANDIDISSIMA, Shuttl.

We have before us four specimens of this rare Limicolaria., which
is found especiallj- in Kordofan. Thei'e are three from the Bahr el

(ihazal (February 27, March 2, and March 1, 1910, the last near

the mouth of the Bahr el Arab), and one from Abu Doleb, Bahr el

Abiad (March 30, 1910). Only the specimen from Abu Doleb was
obtained with animal. The four .'shells have no markings at all.

The one from Ahu Doleb has a ])ale corneous epidermis, darker than

in L. jiammata. It is uniformly coloured, except the columella,

which is dull purplish. L. candidissima is certainly specifically

distinct from L. flammala, though it belongs to the same group as

that shell.

LiMICOLAKIA lloHLFSr, Kob.

The well-marked Limicolaria, Rohlfsi, Kob., was described by
Kobelt at the request of E. von Martens (Kobelt, J>ie Genera

Livinliacia, Pseiulachatiua, Perideris, Limicolaria, und LTomorus, in

Martini und Chemnitz : Syst. Conch. Cab., 1895, p. 72, pi. xxiii,

figs. 5-6; Martens, Beschalle Weichtiere Beutsch- Ost - Afrikas,

Berlin, 1897, p. 107, pi. v, fig. 36). The type (leg. G. Bohlfs) came
from the Ngadda River (north-west of the junction of the Benue and

the liiger). Some more specimens were obtained by <). Neumann
(February, 1894) at Mhugu, north-east side of the Victoria Nyanza,

south of Ngowe Bay, and at Kaviroudo, and by Stuhlmann in the grassy

steppe in Vitshuinbi, at the soutli-west end of Albert Edward Nyanza
(May, 1891), and in a banana plantation in Buginda at Chef Oransi,

district of Andetei, west of the Semliki-Issango (December 18, 1891).

This species is easily recognized by its peculiar coloration. It is

furnished with a row of dark-brown spots close below the suture and

a broad dark-brown baiul around the umbilicus, while the space
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between is uniformly straw-j-ellow. Tlie columella is usually dull

purplish. Dr. le Roi obtained a maguificent set of twenty-seven
examples at Thombe, Bahr el Djebel (March 20, 1910), and a single

specimen at (iemesa, Bahr el Djebel (March 18, 1910). While
G. Rolilf's specimen, according to Kobelt, measures only 38 mm.,
0. Neumann's specimens had a length of 60 to 65 ram. (Stuhlmaiin's

examples were young). Dr. le Hoi's specimens vary from 38 to

50 mm. ; they, therefore, neai'ly approach Kohlf's shell.

LiMICOLAKIA CONNECTENS, V. Mart.

This species was described by E. von Martens from a specimen
obtained by 0. Neumann (Nachrichtsblatt Deutsch. Malakozool.

Gesell., 1895, p. 183; Martens, Beschalte Weichtiere Deutsch - Ost

-

Afrikas, Berlin, 1897, p. 112, pi. v, figs. 5-6). The following

localities are enumerated by von Martens : Mhugu, on the north-east

shore of Victoria Nyauza (0. Neumann, February, 1894), Karevia,

western foot of llunssoro (Stuhlmann, February 16, 1891), and
Bundeko, 0° 55' (Stuhlmann, July 4, 1891). Eighty specimens

of this rare Limicolaria were taken by Dr. le Roi at Thombe,
Bahr el Djebel (March 20, 1910), and two specimens at the Bahr
el Ghazal (February 27, 1910). They fully agree with E. von
Martens' description and figures, and are easily distinguished from
L. rectistrigataj E. A. Smith, by their browner colour and stronger

granulation. In many specimens the stripes of the la'*! whorl possess

a forwardly pointed emargination in the line which continues the

suture. E. von Martens has already mentioned this.

Limicolaria Leroii, n.sp.

Testa perforata, solida, oblongo-turrita, superne caeruleo-albida,

infra flavo-albiila, fusco-nigrescens flammulata ; apex albus.

Anfractus 8, plani, regulariter accrescentes, sutura plana separati,

sub sutura tenue plicati, in anfractu ultimo et prsecedeutibus

linea impressa marginata ; ultimus paulum convexiusculus, fere

f longitudinis totius oequans. Apertura cseruleo-albida, pictura

translucente, angusta, verticalis
;

peristoma simplex, acutum

;

columella caerulea ; margo columellaris reflexus, cum margine basali

anguliim formans. Long. 37*5, diam. 16 mm.; apertura, alt. 16,

lat. 7 ram.

i?rtJ.—Bahr el Ghazal (Otto le Hoi, February 23, 1910; Museum
Al. Koenig).

Shell perforate, solid, oblong turreted, upper whorls bluish white,

lower whorls yellowish white, flaramulated with dark blackish

brown; apex white. Whorls 8, rather flat, regularly increasing in

size, separated bj' an almost flat suture, beneath which a fine plication

is to be seen, bordered by an impressed line upon the last and
preceding volutions; the last whoii somewhat convex, measuring
about f the length of the shell. Aperture bluish within, displaying

the external striping, narrow, vertical
;

peristome simple, acute,

the margin of the blue columella reflexed, forming an angle with the

basal margin.
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This species somewliat resembles the shell described by Preston
(Proc. Malac. Soc. London, vol. vii, pp. 89-90, 1907) as Limicolaria
Smithi,^ from Uganda, but is distinguislied bj^ its flatter whorls,
by more distinct markings, and by the impressed line, which borders
the fine plication beneath the suture. It also somewhat resembles
Z. Martetisiaiia, E. A. Smith, but is distinguished from it by its rich

dark blackish-brown markings, which are more intense. The angle

which the margin of the columella forms with the basal margin is

better marked in Z. Leroii than in Z. Martens iana. We have
pleasure in connecting with this handsome species the name of its

collector, Dr. Otto le Roi. Unfortunately only one specimen is at

hand, which was found at the Bahr el Gliazal (February 23, 1910).

Limicolaria Hepglini, v. Mart.

This species was based by von Martens on two shells, collected by
J. Heuglin in Southern Abyssinia (Malak. Blatt., 1866, pp. 94-5).

Since that time specimens of this shell have been brought to Europe
rather fi'equently, and a number of sub-species in ISTorth-East Africa

have been distinguished. Four specimens were taken by Dr. le lloi,

one at the Bahr el Ghazal (February 27, 1910), one northward of Bor,

Limicolaria Sviithi, Preston, named in honour of E. A. Smith, is pre-

occupied by L. Smithi, Pils., named after A. Donaldson Smith, which is

a sub-species of L. flammata, Caill. (Man. Conch., ser. II, vol. xvi,

p. 283, Philadelphia, 1904). Therefore, we propose the name Limicolaria
Prestoni, nom. nov.
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Bahr el Djebel (March 8, 1910), and two at Gemesa, Balir el Djebel
(March 9, 1910).

Physopsis Afeicana, Kraiiss.

Phi/sopsis Africana ranges from South Africa througli Mozambique
and Zanzil)ar to the Nile. Dr. le Roi obtained one specimen in the
Bahr el Ghazal (February 25, 1910).

Physopsis Didieri, Bochebr. & Germ.

This rare species was described by Rochebrune & Germain
(Bull. Mus. hist, nat., 1904, p. 142). It was collected by the

members of the mission of Bourg de Bozas at Donfile, White Nile.

Dr. le Roi obtained a fine living specimen in the Mahr el Ghazal
(February 25, 1910). Tt is quite distinct from the preceding species,

although found together.

Planorbis Sudanicus, v. Mart.

In Dr. le Roi's material there are eight specimens, which represent

different ages. Tiiey agree well with von Martens' description

(Malak. Blatt., 1870, p. 35). The first figure of the shell is to be

found in Pfeiffer's Novitates Co^ichologicce, vol. iv, pp. 23-4, pi. cxiv,

figs. 6-9. Dr. le Roi's specimens are from the Bahr el Ghazal
(February 28, 1910).

Segmentina angusta, Jick.

One specimen of this rare Segmentina was collected by le Roi
in the Bahr el Ghazal (February 28, 1910). It agrees well with
Jickeli's description and figure (Jickeli, Faiuia der Land- und
Silssivasser - Molliisken Nord-Ost-Afr ilea's, Dresden, 1874, p. 220,

pi. vii, fig. 24).

Cleopatra bulimoides (Oliv).

Dr. le Roi collected one specimen of this common species at Dakke,
Nubia (February 7, 1910).

Pachylabra ovata (Oliv), var, Kordofana, Parr.

Three specimens of this variety of the widely distributed Pachylahra

ovata, which is common in Kordofan, were taken by le Roi in the

Bahr el Abiad.

Pachylabra Wernei (Phil.).

Five magnificent specimens were collected by le Roi in the Bahr el

Abiad together with the preceding species.

Lanistes Boltenianus (Chemn.).

Six specimens of this Lanistes, which is common in the Nile Valley,

were obtained by le Roi, one in the Bahr el Ghazal (February 24, 1910),

one in the Bahr el Djebel at Kiro (March 17, 1910), one in the

Bahr el Abiad at Abu Doleb (March 30, 1910), and three in the

Bahr el Zeraf (March 24-8, 1910).
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Lanistes (Meladojius) ovum (Peters).

A magnificent set of six specimens of this Lanistes, wliicli has

a wide range in Africa, was obtained by le Roi. Three were collected

in tlie Bahr el Ghazal (February 24, 1910), and three in the Bahr el

Djebel near Malek (March 8, lUlO).

CoRBICULA consobuina (Caill.).

One specimen and a single valve of this Corhicula were obtained

by le lloi in the Bahr el Abiad near the island of Lakadavia

(February 17, 1910).

CoUBrCDLA RADIATA (Phil.).

Dr. le Hoi collected a single specimen of this species at Abu Simbel,

Nubia (February 9, 1910).

C^LATURA NiLOTICA (Caill.), var. SE-VNAARIENSrs, Kiist.

One specimen of this beautiful little shell was found by le Roi in

the Bahr el Abiad near tlie Djebel Achmed Aga (April 3, 1910).

MdTELA NlLOTlCA, Sow.

We have before us one specimen of this Jfidela which was
taken by le Roi in the Bahr el Abiad near the island of Lakadavia

(February 17, 1910).

Spatha Maenoi, Jick.

Dr. le Roi obtained a fine specinuMi of this bivalve, the type of

which was collected by Jickeli (Jickeli, Faima der Land- und
Silsswasser - Molluslcen JVord-Ost-Afr ilea's, p. 264, pi. viii, fig. 3,

Dresden, 1874) in the Bahr el Seraf (Marno) in the country of the

Nuir, where Dr. le Roi also found his specimen (March 24-8, 1910).

_3j]TnERiA Caillaudi, Fer.

One perfect specimen and a single valve were taken by le Roi in the

Balir el Abiad near the island of Lakadavia (February 17, 1910).
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NOTE ON THE GENUS FSEUDOMALAXIS, FISCHER, AND
DESCRIPTIONS OF A NEW SPECIES AND SUB-GENUS.

By tli(j ^laivjiiis dc Montekosato.

Read 13th June, 1913.

Carefdl attention to Dr. Fischer's diagnosis of his sub-genus
Pseudomalaxis indicates that he did not appreciate the differences

separating his selected type (^Bifrontia zanclea, Phil.—a fossil) from
the species which is found living at Madeira. The latter is characterized
by the complete detachment of the whorls, a fact not mentioned by
Fischer, who united the two forms. 1 propose, therefore, to raise

Pseiidomalaxis to generic ratik (for it has no connexion with Bifro7itia,

fossil species from the Paris Basin ^), and to constitute a new sub-genus,
Spirolaxis, for the Madeiran shell.

The European species (for I have no knowledge of the extra-

European forms) will stand as follows :
—

PsEUDOMALAXis, Fischcr.

Man. de Conch., 1885, p. 714.

Type, Bifrontia zanclcca^ Phil.

1. PSEUDOMALAXIS ZANCLJiA (Pllilippi).

Bifrontia (?) zanclcea, Phil. Enuin. ]MolI. Sicil., vol. ii, p. 225,

pi. xxviii, fig. 1 1.

Fossil in the Messina district; unknown in a living state.

2. PsECDOMALAXts Aldrovandi (Forcsti).

Solarium Aldrovandi, Foresti, Mem. Accad. Sci. Inst. Bologna,
ser. II, vol. vii, pi. 625, pi. ii, figs. 17-20, 1868.

Discuhelix {Pseudomalaxis) Aldovrandi [sic] (For.) ; Sacco, Moll.

Terz. Piemonte e Liguria, pt. xii, ]). 75, 1892.

Var. Ligustica, Sacco, I.e., pi. ii, fig. 65.

Fossil of Orciano and Zinola ; extinct.

3. PsEUDOMALAXIS ACTONI, U.sp.

Pseiidomalaxis, Omalaxis, and Bifrontia zanclaa, auct.

Jlab.—Living in the coralline zone at Naples, Palermo, Algeria,

and Sardinia (coll. Monterosato).

The largest species of the genus, measuring lat. 15, alt. 3 mm.
Very dilated, umbilicus widely open, surface roughened, ornamented
at the peripliery with minute denticulations. Named in honour of

Admiral G. Acton, one of the oldest concliologists, who was the first

to discover it.

^ Bifrontia hifrons, Dcshayes.
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Sub-genus Spirolaxis, n.subgen.

Shell discoidal ; whorls quadrangiilai', detached, solute.

The operculum is characterized by Fischer in his description of

Pseudomdaxis zanclaa, ot which species, occurring only in the fossil

state, it is unknown.

4. PsEUDOMALAxrs (Spirolaxis) centriffga (Monterosato).

Pseudomalaxis centrifuga, Monterosato, Nat. Sicil., Ann. ix, num. 7,

p. 161, 1890 ; Boll. Soc. Mai. Ital., vol. xvii, p. 12, 1892.

Mention is made in the Nat. Sicil. of the quadrangular solute

Avhorls and of the Madeiran habitat.

Oinalaxis zanclea {non Phil.), H. & A. Adams, Gen. llec. Moll.,

vol. i, p. 244, pi. XXV, fig. 9 (Madeii'a).

A good figure showing the characteristic separation of the whorls.^

Bifrontia zanclea {no7i Phil.), Watson, Journ. Linn. Soc, vol. xxvi,

p. 275, 1897.

Pseudomalaxis Macandrewi, Iredale, Proc. Make. Soc, vol. ix, p. 254,

1911 (Madeira).

This species is mucli smaller tlian tlie others, measuring only diam. 4,

alt. I'Smm., and the surface is almost smooth ; but under a good lens

fine spiral striae are distinctly visible in well-preserved specimens.

VOL. X.—SEPTEMBER, 1913. 25
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THE LAND MOLLUSCA OF THE KEKMADEC ISLANDS.

By Tom Iredale.

Bead 13th June, 1913.

PLATE XVHL

I PROPOSE to deal with the Land Molluscs collected on Sunday
Island, Kermadec Group, under four headings, viz., Historical Notes,

Ecological Notes, Systematic Account, and General Conclusions.

1. Historical Notes.

In 1854 H.M.S. Herald surveyed Sunday Island, and although
Macgillivray collected live species of land shells which were presented

to the British Museum, they were never reported upon. In 1856
Pfeiffer described two species collected by Lieutenant Cliimmo

:

I presume Lieutenant Chimmo was one of the officers of the Herald.

Nothing more was heard from the Kermadecs until 1873, when
Mousson recorded one of Pfeitfer's species, and added three new ones

from a collection made by Dr. Graeife. The same year E. A. Smith
described a Vitrina received from Sunday Island via Auckland : this

was one of Mousson's new species, and Smith's name has priority by
a few days.

In 1892, when Hedley and Suter made np the Reference List of

the Laud and Freshwater Mollusca of New Zealand, they included

four species only from the Kermadecs, one of Pfeiffer's species being

omitted. Mr. Hedley has since pointed out to me that Pfeiffer liad

recorded in 1863 Tornatellina Novoseelandica, Pfr., from Sunday Island.

The Land Molluscan fauna of Sunday Island therefore stood at the

end of 1907 thus—
Helicarion Kermadecensis {^nxith)= uUima, Mousson.
Medyla exposita (Mousson).

Macroclilamxjs Kermadeci (Pfeiffer).

Endodonta modicella vicinalis (Mousson).

Helix Chimmoi, Pfeiffer,

Tornatellina Novoseelandica, Pfeiffer.

2. Ecological Notks.

Sunday Island is the summit of an immense volcano, the crater

being about one mile and a quarter in diameter. To the north-west

and south-west run two long spurs which are cut into innumerable

deep short gullies. The crater ridge averages about 1,000 feet, the

highest point being over 1,700 feet, the lowest about 200 feet. The
two spurs are each over 1,000 feet practically their whole length.

The onl)' flat land on the island was a small piece on the west coast

and another on the east coast, though on the north coast a series

of terraces about 80 feet above sea-level existed. The crater was
similarly provided with minor ridges, the level being calculated

as 40 feet above sea-level. From a theoretical point of view the

island seemed favourable for the finding of localized races due to

isolation. It is densely bush-covered, has a heavy rainfall, 70 inches
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being registered in ten months, and an equable climate, the minimum
thermometric record being 50° F., the maximum just under 90° F. in

the shade. Such conditions would suggest a veritable paradise for

land molluscs, especially as there seems to be little bird life to molest

them. However, all the animals found were very minute, and well

distributed. Before proceeding to the island I looked up the

literature regarding New Zealand Laud Molluscs, but found little

was recorded of the habitats of the species published. I therefore

made a simple rule of "search everywhere". One result was tbe

finding of some snails in most unlikely places, and as I have always

been interested in the habits of the animals as well as in the shells

I now offer my observations.

The bush consisted of various kinds of trees, nikau palms, and

tree-ferns ; the undergrowth was chiefly fern. The most ai)uudant

tree, the poutukava of Polynesia, was disliked by all molluscs, only

very ranilj- the con^monest species being found thereon. On account

of the pumiceous nature of the soil it did not hold water, and therefore

the wet quickly disappeared after rain. In the crater there were

three lakes, two of large size ; these were, however, of a mineral

character; the third, of very small size, was fresii. In the west bay

was a large freshwater swamp, and there were besides two very small

permanent springs. I did not, however, find any freshwater molluscs,

thouj^h I constantly searched for them. I also noticed that the

wettest portions of the bush did not yield anything out of the

common, but rather that molluscs generally were scarcer in such places.

Immediately upon landing a snail was found, which is the one

recorded by Pfeiffer as TornateUina Novoseelandica. This lived on

the flat un(ler pumice-stones and rotten logs ; I was much surprised

to find a snail nnder dry pumice-stones, yet this species was there

commonly living and with it a mollusc which I have called Paralaoma

Raoulensis. It was noted in the case of the latter that the pumice-

stones which harboured it were generally moss-covered on the top,

and in wet weather it was observed near or among the wet moss.

When the rain stopped it retreated, and was then only discovered

very snugly hidden away in the crevices, whereas the former was not

so particular. P. Raoidensia was later found throughout the island

under rotten wood and stones and decaying leaves. It was collected

all over the heights as well as on the level, though it was more

common on the latter. My next find, also on the flat, was a few

specimens of Kieconcha Kermadeci (Pfr.). These were taken on the

underside of a piece of rotten wood, and diligent search in the locality

revealed no more. It was later sparingly found distributed all over

the island, the favourite location being under well-decayed nikau

leaves on the ground, but it was a solitary creature, rarely more than

one or two being sheltered by the same leaf, and many leaves would

be turned without disclosing any.

IVochonanina exposita, Mousson, was next collected, and its habits

were, to me, very curious. It was never met with on the level, but

only on the crater ridge. It would there be noted very numerous for

a short distance, and then absolutely none could be found, the patch
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being exactly limited. No reason whatever could be discovered for

this extreme localization, only about half a dozen patches being
observed, though every effort was made to find more. The species had
gregarious habits, living under rotten nikau leaves on the ground,
and Imndrcds could be collected from one of these patches in a few
hours. Neither height nor dampness was accountable for the patches,

one of the most vigorous patches being in a relatively dry position on
the sides of the cliffs only about 500-600 feet liigh. Upon the
highest point, over 1,700 feet, a few were obtained. These lived

principally under rotten logs and were of a grey colour, whereas all

the rest were uniformly brown. Little variability in size, shape, or

colour was apparent, though thousands were critically examined.
This is more remarkable in view of the extreme variability of the
close ally of the species, the Norfolk Island T. ituculpta (Pfeiffer).

On the sides of the cliff, while cutting a path, I obtained a few
specimens of another Charopoid shell from under a wet moss-covered
stone. Upon examination it showed a fully armoured mouth, and
was consequently classed under Ptychodon. It was afterwards
commonly obtained all over the cliffs, and also rarely on the level,

its most frequent habitat being under dead nikau leaves, but it did
not despise rotten wood, and also sometimes hid itself under wet
stones. It was never found under dry stones like the first two
species mentioned. This shell I call Ptychodon pseutes. The
preceding five were the only snails found during the first eighteen
weeks, whilst our time was engaged fixing up living places, making
food arrangements, etc., so that it will be understood that the snails

were not obtrusive.

Having cleared up the aforesaid matters vigorous search was
prosecuted throughout the island, with most deliglitful results. The
only way to establish the presence or absence of molluscs was to

thoroughly search the island section by section. It had been proved
to me by this time that the only feasible method was to search while
it was raining, when the snails were moving. After a couple of days'

search on the flat at one end, with no result, the other and untouched
bush-covered end Avas investigated. The bush, however, was so

dense that it was quite impossible to see these minute molluscs, and
my only chance was when a break came, which was rarely.

However, a piece of black bark was turned over whereon glistened

two minute cream Charopoids, which I feel justified in naming
Charopa exqiiisita. This species was afterwards found on the under-

sides of moss-covered stones deeply embedded in earth on the side of

the cliff. A few were found under dead nikau leaves on the ridge,

and some more were discovered under loose dry pumice-stones in the

crater. Only two or three were found at a time, and it is the

scarcest shell I obtained, the majority of the specimens being not

fully grown. The next day in the same place, searching among dead
leaves, I came across a dead shell which I call Pronesopupa senex.

Search as I would I could gather no more specimens that day, the

minute size and dark coloration effectually prohibiting its discovery

in the darkness of the dense bush.
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At tlie same time a new shell was brouglit to me tliat had becu

obtained on the cliffs. It was a very close ally of Ptijchodon pseuies,

and I have called it P. amanda on account of its beauty. This

discovery made me forsake; the flat and commence the investigation

of tlie heights at once. I liad noted in literature that snails from

different altitudes diffei'ed specificallj', and sometimes geucrically,

from those living on tlie low level. The first day revealed a new
shell in numbers under stones, dead nikau leaves, and rotten wood,

Avell stowed away at about 1,200 feet. It was a cream Cliaropoid,

which was at first thought to b(; the same as the one found on the

level, but comparison showed them to be absolutely different. I liave

named this Charopa Macgillivrat/ana in honour of the flrst naturalist

to (ixploit Sunday Island, and whose collections received no recognition.

I find, in the British Museum, that he obtained all the species known
at tlie end of 1907, though none were described from liis collection.

This shell was well distributed, in some places being almost numerous,

but the small size prevented rapid collecting, each specimen having

to be taken from its hiding-place by means of a pen nib reversed in

a pen-holder. I offer this suggestion to collectors who have to get

minute shells out of crevices of wood. Associated with it, iinder

nikau leaves, were found Ptijchodon pseutes and amanda, the latter

rarely occurring. The last named was later found all over the

heights, but it was a somewhat solitary animal, usually confining

itself to its favourite rotten nikau leaves. This successful foray

encouraged to further searcli, and as it rained all the night I set out

for the same place the next morning to collect more specimens and

perhaps add another new species. A great surprise was, however, in

store, as approaching the hunting-ground mj' friend Mr. Hoy Bell,

one of the settlers of the island and who generally accompanied me
on my excursions after these minute animals, noted a new larger

snail climbing on a moss-covered tree-trunk. Immediately every idea

was given up to the very careful inspection of all the tree-trunks in

the immediate vicinity, with the result that they were found to have

a peculiar and interesting snail fauna of their own. Previously tree-

trunks had been casually examiiuid, but with no result save rarely

a Tovnatellina, which I confused with the ground-living 2\ Novo-

seelandica. Furthermore, it had been mainly dry weather when such

searching had been undertaken. I might point out that hunting for

these tree-living minute snails was not a delightful occupation, as

they only fed while it was raining or immediately afterwards. It

needed all the zeal of the enthusiast to walk out in the pouring rain,

climb 1,000 feet cliffs up slippery and dangerous goat-tracks, becoming

wet and bedraggled at every footste]), wade through dripping ferns

knee-deep, all to be done before the happy hunting-ground was

reached, then to stoop low down round tree-trunks while the rain

trickled down the neck, only stopjnng to Avipe the wet out of one's

eyes, already strained to a hurtful point to distinguish these dark-

coloured atoms from the deep-green background. Two or three hours

was quite sufficient at a time, as no rest could be taken owing to the

dripping state of everything, including ourselves. It was not the
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least tise looking for these snails in the dry weather, as they hid
themselves away in the moss, and were (juite erratic in their choice

of trees. From one tree-trunk a dozen might be procured, while
careful examination of the adjoining half a dozen trees might not
disclose an additional specimen. Further, this discrimination referred

even to individuals as well as species. It was early observed that

particular kinds of trees were never frequented by snails, but it was
later absolutely proved that, even among the favoured species of

trees, a further particularization was carried out to individuals,

sometimes even to parts of one tree. I well remember one tree

consisting of four separate limbs ; from the first I obtained twenty
odd specimens, and anticipating a fine haul commenced on the other

three, with a total result of one specimen. Yet an investigation

carefully carried out provided no solution. In addition localities

diflfered ; no place afterwards gave such results either as to species or

individuals as the occasion now referred to, yet these tree-dwellers

were afterwards recognized all over the island on the highlands.

A few were obtained as stragglers on the flat, and it may be they
were as common on the level, but the bush was there so dense that it

was difficult to see even in dry weather, and an absolute impossibility

in dull wet weather. However, to particularize the tree snails found
on tliis eventful field-day. Four species were obtained associated

together ; the first one found and the largest of the four as well as

the largest Charopoid was a Ptychodon, with which I have associated

the name of Mr. Roy Bell, as an appreciation of his help and comrade-
ship in the discovery of tliese forms. The specific name Royanus will

always distinguish this. Tlie next largest was a most beautiful shell

which I refer to Calymna, and specifically call arloricola. It was
much scarcer than the preceding. The third was a delightful

Charopa with a resemblance to lleeve's anynicula, so I have termed
it psendanyuicula. A very minute brownish shell completed that

day's surprise list, and I propose to designate it Flammulina miserahilis.

It is a wretched-looking little shell, and it was a miserable job

keeping the eyes focussed to pounce upon it.

Such a tine haul urged to further efforts, and despite the continued
and uninviting rain, a day later the trees in the same neighbourhood
were again undergoing critical investigation with interesting results.

On the clitfs, almost at the top, the Pronesoptipa, previously represented

by one dead shell from the level, was found numerously on tree-trunks,

which were not moss-covered and unassociated with anj- of the

previous day's finds. It appeared to have hidden away in crevices

in the bark, and only came out after a deal of rain. Higher up, just

on the ridge, an entirely different Tornatellina was noted on the

moss-covered tree-trunks alonu: with the Tornatellina I had confused

with T. Novoseelandica, I'fr. In tliis case again the Charopoid forms
were not found living witii these, and this Tornatellina was always
a very scarce shell. Considered criticism of the preceding results

iu'luced the idea of new forms, perhaps existing dne to localization.

Excursions to different parts of the island destroyed this, no new
forms being obtained, but the known ones were proved to be well
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distributed. However, on the flat a new TornatelUna was found
upon a patch of Kawa Kawa or Pepper plant. When raining it wag
seen crawling up the stems and under the leaves in fair numbers.
Nowhere else was it found save on this one small plot ; I could not
discover where it hid itself in the dry weather, thouj^h ever)' wet day
it was noted. It appeared quite an aberrant style of TornatelUna,

the animal being quite unlike those previously examined, so that it

was quite a pleasure to find that Pilsbry had created a new genus
for either it or a very close ally. This species was immediately
recognized as T. mconspicua, Brazier, from Lord Howe Island, when
I showed it to Mr. Hedley at Sydney. I concluded that many prior

names have been bestowed upon it, but I will note these in the

systematic portion later. Upon the other side of the island another

species of 'Ihrnatellina was observed. It was, however, noted all

over the higher portions of the island under dead leaves, stones,

rotten wood, etc.

By this time it seemed that the snail fauna must be pretty well

known, yet the largest and most noticeable species had escaped our

search. I allude to Helicarion Kermadecensu (Smith), which was
simultaneously described by Mousson, who received it from Dr. Graeffe,

who had stated it to be " numerous ". Such was certainly not the case

at this time, and therefore it was thought advisable to investigate

the problem. It was considered probable that, as it was undoubtedly

not "numerous" anywhere we had searched, its last refuge might
be the highest point of the island, known as Moumoukai. It was
therefore at once decided to be necessary to thoi'oughly search that

locality as a forlorn hope. Much to my delight the first excursion

provided one specimen living under a fallen nikau leaf, and among
dead fern-leaves a couple of broken dead shells were noted. My
second and third trips were unsuccessful, but on the fourth a second

live specimen was obtained from under a fallen nikau palm leaf.

It was now concluded that a beautiful clean animal like this

Helicarion would not live among dirty leaves, but should be a tree-

liver. Following up this line of investigation did not solve the

problem. Two other members of our party, however, proved this

theory correct, and to them belong the credit of the rediscovery of

this beautiful animal. Messrs. W. R. Brook Oliver, now a member
of this Society, and W. L. Wallace, while making a trip over

Moumoukai, camped overnight on the top, and in the dew of the

early morning a Helicarion was observed crawling on the bulbous

head of the nikau palm. Upon climbing up the palm the underside

of the leaves was found to be the station of the missing Helicarion.

Hearing this, Mr. Roy Bell and I immediately visited the place, and,

camping there, were well rewarded. It was found that only a verj^

small colony existed, that its limits could be exactly defined, and that

only a few trees were selected. Having fixed their station, search

was renewed all over the island, but without success. No other

colony was discovered at any altitude, so that it seems that this

species has become almost exterminated in a space of forty years

without visible enemies. If this colony be the only existing remnant
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of this species, to what can it owe its extinction ? As before quoted,

Dr. Graeffe termed it "numerous", and I find Macgillivray collected

it. There is not the least probability that either of these obtained it

from the colony I liave denoted, whicli was the south-west aspect of

the highest peak of the island.

In the spring of the year, under stones on the level, another Para-

laoma was obtained, to whicli I attach the designation ambigua. Fair

numbers were collected, and it gave rise to much disquietude on my
part. After nine months searching, to note a new shell on the well-

looked over level was unexpected, while the discovery that Ilelicnrion

Kermadecensis was confined to a very small patch, and Tornatellina

inconspicua to an even more restricted area, caused me much misgiving.

I had anticipated I should be able to confidently state I had collected

all the land molluscs of Sunday Island, but such facts as these destroyed

my complacency. Ilenewed efforts were made, and other parts of tlie

island explored, with no further results. Consequently, though I hope

I have made known the whole of the non-marine molluscan fauna,

I feel I can make no justifiable claim to have done so. A strange

mollusc must here be dealt witli. Shells were dredged in various

depths, np to 25 fathoms, which I immediately recognized as non-

marine though of Ilissoid appearance. Later, ]\rr. W. L. Wallace
discovered them alive crawling over wet moss on the sea-cliff of Dayrell

Island, one of the outlying islets. Tlien Mr. W. R. Brook Oliver

discovered them on the mainland in a similar situation. I searched

very closely, but only found a few well hidden in crevices where
water trickled down after heavy rain. From their occurrence in

dredgings they would have been collected numerously had their station

been discovered. From shell characters they would be referable to

Assiminea, but they are inoperculate. Upon examining the Lifu

marine Molluscain the Manchester Museum, I recognized my puzzling

shell in the type of Barleeia chrysomela, Melv. & Standen. This species

was described from dead specimens found among shells and collected

at Lifu, and the ty[)e has the mouth badly broken. I cannot discern

the least difference between the Lifu shells and my own, but Barleeia

is a very bad selection for generic location.

It seems of interest to note the great distinction between the

tree-dwelling species and those found upon the gTound. Owing
to falling leaves, some of the former were occasionally noted on

the ground, but none of the ground-livers were ever noticed to occur

on trees.

The tree-dwelling molluscs were

—

Helicarion Kermadecensis (Smith).

PtychodoH Royaniis, Iredale.

Calyiiina arhoricola, Iredale.

Flammulina miserahilis, Iredale.

Charopa pseudanyuicula, Iredale.

Pronesopupa senex, Iredale.

Tornatellina sp., a slender form.

T. sp,, near bilamellata, Anton.

Masmias inconspicua (Brazier).
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To the ground were confined

—

Familum expositum (Moiisson).

Kieconcha Kermadeci (Pfeifier).

Ptychodon pseutes, Iredtile.

P. amandus, Iredale.

Charopa Macgillivrayana, Iredale.

C. exquisita, Iredale.

Paralaoma Paoulemis, Iredale.

P. ambifina, Iredale.

Tornatellina Novoseelandica (Pfeiffer).

2\ sp., conoid form.

3. Systematic Account.

The account herewith given is purely concliological. I am
incompetent to deal with the anatomy of the snails obtained, though
I have ample material in spirit which will be placed at the disposal

of any anatomist willing to study and report upon them. It must be

understood that the notes given here are mainly critical and are based

upon shell features alone, and I would point out that I must conclude

that even in the study of land Mollusca a fair consideration should

be given to shell characters M'lien attempts at classification are made.

I find that Mollusca with heterogeneous shell characteristics are

lumped together because some small anatomical feature is found

constant, while shell;^, conchologically similar, are placed far apart on

account of anatomical differences. Tliere seems to be more reason in

the latter procedure than in the former, but the anatomist seems to

have outdone his brother conchologist in confusing material with

immaterial differences. It is also imperative that for the study of

zoogeography the exact generic location should be ascertained if

possible, since the more restricted the genus the more accurate will

be the conclusions drawn. The placing of a shell in any genus does

not help much, and the consequcTit differentiation in the ensuing part

is due to an attempt to observe the relationships of the molluscs

collected. I shall have further to say on this subject under the

generic names utilized.

Genus Hklicarion.

Relicarion, Ferussac, Tabl. Syst. Moll., 1821, p. 24. Copy in Brit.

Mus. (Nat. Hist.).

Type (by subsequent designation), 11. Cuvieri, Ferussac.

Helicarion Kermadecensis (Smith).

Vitrina Kermadecensis, E. A. Smith, Ann. Mag. Nat. Hist., ser. iv,

vol. xi, p. 288, 1873.

Vitrina ultima, Mousson, Journ. de Conch., vol. xxi, p. 110, pi. vii,

fig. 1, 1873.

I£ah.—Sunday Island, Kermadec Group. Living upon the under-

side of the leaves of the nikau palm on the highest point of the

island only.

The generic reference would seem in this case to be easy, as Smith

compared it with Strangei, Pfr., an Australian species, which should
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certainly be congeneric with the Australian H. Cuvieri, the type of

the genus. It has been shown that the glassy shells commonly
referred to Jlelicarion cover very differently constituted animals.

I note that tlie coiling of the Indian shells, for instance, is quite

regular, and quite unlike the rapidly increasing, somewhat excentric

coiling of the present species, wliich agrees with Australian shells.

In "the Trans. New Zeal. Inst., vol. xvi, 1883, p. 204 (1884),
" Vitrina Kermadecensis, Pfr." is included in the New Zealand List

as occurring at " Hobson's Glen, Auckland (T. W. Kirk)". This
record is quite untrustworthy, as no other worker has found it in this

locality ; secondly, on the same authority European shells such as

Neritina fliimatilis were recorded from the Wanganui River; and
thii'dly the specimens described by Smith were forwarded to him
by a close relative of T. W. Kirk, so that an erroneous locality might
have been easily added.

Genus Fanulum, nov. gen.

This name is proposed for the small group of molluscs typified by
Trochoyianina exposita, Mousson, and which includes Helix msculpta,

Pfr., and Medyla imitatrix, Sykes. They have obviously little

relationship with Trochona^ihia, and cannot remain in Medyla.

My friend Mr. G. K. Gude has pointed out to me that the genus
Medyla was proposed by Albers [Die Heliceen, 2nd ed., 1860, p. 47)
to replace Vitrinella, Gray, which was preoccupied by C. B. Adams,
and as type was designated Nanina viridis (Quoy). In the Gen.

Rec. Moll., vol. ii, app., p. 642, 1858, Albers, however, was
anticipated by H. and A. Adams, who had provided Otesia for

exactly the same group. Conse([uently Medyla is quite unavailable.

In the Proc. Malac. Soc, vol. iii, pp. 330-3, 1899, Suter gave some
anatomical notes upon H. msculpta, Pfr., and referred it to Medyla
{JEu'phcta), and wrote that, on account of anatomical similarities,

Kaliella, Sitala, Coneiipleda, and Euplecia would probably be best

regarded as sections of one genus. The same writer later, in the

Index Faimm Norm Zealandia, 1904, p. 63, referred to the Kermadec
species a,?, Medyla {Coneuplecta). Under such conditions, and inasmuch
as I do not advocate the lumping of such diverse groups as regards

shell characters, I am putting forward the above new name.

Fanulum expositdm (Mousson).

TrocJionanina exposita^ Mousson, Jouru. do Conch., vol. xxi, p. Ill,

pi. vii, fig. 2, 1873.

Hah.—Sunday Island, Kermadec Group. Living on the ground
in local scattered colonies on the underside of rotten nikau palm
leaves, only on the higher ground.

This species, as previously stated, was characterized by its occurrence

gregariously in a few widely separated colonies. It was found on the

highest point of the island, occurring as an aberration of a white
colour, the regular colour being brown, and living under rotten logs

in a solitary manner. The few specimens collected seemed somewhat
more flattened, but some more conical ones were included, so that the

only appreciable difference to grasp is the coloration. Yet the
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animals had somewhat different habits, as above noted. On account
of these differences I carefully preserved some animals for investigation,

and would refer to them as var. Moumoxikai, nov. var. By this means
it may be able to fix this variation. This shell is practically smooth.
The two described Norfolk Island forms which I would refer here,

insculptiim and imitatrix, are both heavily sculptured on the adult
whorls, but the initial ones are smooth. On Norfolk Island also

occurs a smooth race with a tendency to form sculpture, from which
1 should deduce that the unsculptured form is the oldest. Not
much variation is shown in shape in the Kermadec shells, but the
Norfolk Island insculptiim seems to have a tremendous range, from
a flattened conical shape to a liigh turreted one, which latter has
become fixed in the species imitatrix. A still undescribed Norfolk
Island smooth form is somewhat flattened, resembling the Kermadec
species.

Genus KiECONcnA, nov. gen.

This generic name is pi'oposed for the shell called Helix Kermandeci,
Pfr. Mousson included it in the genus Microcystis in the Journ. de

Conch., vol. xxi, p. Ill, 1873. Hedley and Suter allowed it to

remain in the same genus in the Reference List of the New Zealand
Mollusca, but later Suter transferred it to Macrochlamys.

The following notes regarding the generic name Microcystis may
be of interest. In the Index Moll. Beck introduced on p. 2 as a sub-

genus of Nanina, Gray,

"Microcystis, Beck.

1. M. pellicula, Beck. F.H. ix, A 5-7 (?). Antill (?). An
H. Helicolimax fellicxda, F. (?).

2. M. trifaciella, Beck. I. Jamaica. An H. trifasciata, Stentz (?).

3. M. pictella, Beck. I. Jamaica.

4. 3[. ornatella, Beck. I. Opara.

5. M.Jtliceti, Beck. I. Pitcairn.

6. M. amcenula, Beck. I. Opara."

Sherborn gives a note to the following effect : " This appeared in

2 pts. ; I, pp. 1-100, 1837; II, pp. 101-124, perhaps first in 1838.

This was a preliminary issue. The final issue of pp. 1-124 and

pp. 1-8 (the n.spp.) was issued in 1838."

From this the above is absolutely the earliest introduction of

Microcystis, and unless the first species can be considered as equalling

"pellicula Ferussac " it must be regarded as a nomen nudum. The

pp. 1-8 (the n.spp.) mentioned bj^ Sherborn, which were issued in

1838, contain descriptions of the five succeeding species mentioned

after M. pellicula, and these are all described as ''Nanina {Microcystis) ",

and from this introduction it would appear that Microcystis must be

(juoted. The following is the order :
—

p. 2. Nanina {Microcystis) trifasciella, p. 2, No. 2. Hah., Insulam Cuba.

p. 3. ,, ,,
pictella, p. 2, No. 3. ,, Ins. Jamaica.

,, ,,
ornatella,\).2,l^o. A. ,, Opara.

,, ,, filiceti, p. 2, No. 5. ,, Pitcairn.

,, ,,
«OTa5?M<^fl', p. 2, No. 6. ,, Opara.
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What slioiild be considered tlie type of tliis heteroj^eneous mixture
requires a little consideration. In the Proc. Zool. Hoc. Lond., 1H47,

p. 170, Gray, heinp; in a quandary, wrote: "(?) Microci/stis, Eeck.

? Uelicolimnx, sp. Ferus. M. ^'x^^^^cula.'''' It would seem, in face

of the data given, that this type-designation can be ignored.

In 1860, in Die Ileliceen, 2nd ed., p. 49, Microcystis, Beck, is

included, and " Typus : II. ornatelhi, Beck" definitely stated.

I should therefore conclude that this might he accepted, and Microcystis

thus retained in the conventional usage. Accepting or^iatella as the

type of Microcystis, I would not recognize Kerinadeci as congeneric

unless that generic name was used with a very wide significance.

For the purposes of zoogeographical study genera of wide limits are

valueless, and I therefore do not adopt them. The transference of

the species to H/acrochlamys cannot be defended, as Godwin-Austen
has shown that the only species really referable to Macrochlamys

(save a Mauritian form, probably introduced) are confined to India.

The only other generic name suggested in connexion with this species

was Microcystina, Morch, wliich, however, was founded on a Nicobar

species, and is quite unsuitable for the Kermadec shell. Granting
that lurmadeci might prove from animal characters to be referable

to Blicrocystis, seiisu lato, the shell characters deserve recognition by
some other name, especially as typical Microcystis occur on Norfolk

Island. I have therefore introduced the new name given above, and
have assigned to it full generic rank until such time as the animals are

dissected and compared with the type of Microcystis.

KiECONCHA Kermadeci (Pfeiffcr).

Helix Kermandeci, Pfeifler, Proc. Zool. Soc. Lond., 1856, p. 326.

Unh.—Sunday Island, Kermadec Group. Living under rotten

nikau leaves and rotten wood on the ground.

Pfeiffer's description reads '^ turbinata^\ and the measurements are

given as diam. maj. 3§, min. 3^mm. ; alt. 22 mm. This suggests

an immature specimen, and the type, still preserved in the British

Museum, though in imperfect condition, confirms that suggestion.

Tlie adult is conical, reci^Uing TrocJwnaninti, but the last whorl is not

keeled and the base is rounded. I counted six wliorls regularly

increasing and descending ; the aperture not oblique, almost regularly

broadly sublunate ; columella nearly vertical, somewhat expanded;
no umbilicus.

Genus PTrcHODON, Ancey. ->.

Ptyclmlon, Ancey, Bull. Soc. Mai. France, vol. v, p. 372, 188y.

Type (by original designation), Helix leioda, Hutton.

The correct attachment of the Polynesian, jSTeozelanic, and Australian
' Endodonts ' is difficult. It is somewhat strange that much of the

confusion seems due to the action of the maker of modern terrestrial

malacology. Thus Pilsbry, when he evolved order out of chaos in his

monumental Guide to the Helices, wrought some little confusion in

this group by lumping all the Polynesian ' Endodonts' in Endodonta.

He has been somewhat slavishly followed by later writers who have
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overlooked the fact that he subsequently corrected his own erroneous
conclusions.

Whilst collecting I separated my shells into their apparent genera.
Unfamiliar with land molluscs, I was unaware of the subtleties

constituting the different groupings, and simply knew at sight

a ' Flaintnulhia ' by shell characters from a Cliaropoid, and knew
a Charopoid with an armed mouth was a Ptychodon. Attempting to

gain information I consulted tlie unquestioned authority, Pilsbry's

Guide to the Helices. I there found the family Endodontidae com-
prising Endodcnta and Flnmmulina, and that Endodonta covered

Ptychodon, Charopa, Phenacharopa, etc., these ' genera' being regarded

as sections only. The typical Endodonta seemed to sliow little

relationship as regarded shell characters witli my ' Endodontoid

'

forms, and I also observed that Pilsbry himself seemed to liave had
no little trouble in attempting to produce a satisfactory classification

of these minute forms. His final diagnosis of the genus Endodonta
reads: "Animal having distinct grooves above the margins of tlie

foot, but no caudal mucous gland."

One of the few criticisms of this classification is that by MoellendorfE,

who, writing upon the Land Shells of the Caroline Islands (Journ.

Malac, vol. vii, p. 107, 1900), recorded the genus Flammulina. The
animal was dissected by 8uter, who observed: "the presence of

a peripodial groove, a caudal pore, the plaited jaw, and the radula

clearly indicate that it must be classed under Flammulina.'''' Moellen-

dorff therefore wrote :
" As I have said elsewhere, I consider Pilsbry's

arrangement of including the well-defined family of Phenacohelicidse,

Suter (= Charopida;, Hutton) within his Endodoutidce as a regrettable

step backwards. The two families are not only conchologically

well distinguished, but have different types of jaw and radula, and
the PhenacohelicidjB possess a mucous pore . . . This (Sutcr's above

quoted) confirmation of mj- classification is interesting for two reasons.

Firstly, it proves that shell cliaracters are not by any means so

unimportant as modern malacology tends to consider them, and

secondly that the Phenacohelicidae extend much more to the Xorth
than hitherto known, the most northern habitat observed being New
Caledonia." It will be noted that both Moellendorff and Pilsbry

agree in accepting as a differential feature the absence of a caudal

mucous pore.

I would now suggest that careful criticism of shell characters will

prove as beneficial to malacology as the premature grasping of

misunderstood animal characters. Thus, much as it displeases me,

I must call for reconsideration the presence or absence of a caudal

mucous gland as being of primary or even secondary importance.

The shell I hereafter name Ptychodon Royanm is a typical Polynesian
' Endodontoid' in shell characters, and it covers an animal possessing

a well-developed caudal mucous gland in life. It is a tree-dweller,

and it should be noted that of the four discoidal forms living on

tree-trunks, from shell characters two are easily referable to

Flammulina, the third is the above-noted Ptychodon, and the fourth

is a typical Charopa. I would suggest that all four possess a caudal
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mucous pore, whilst I should not be surprised to find tliat no ground-
living Endodont was possessed of such a feature. It should be
remarked that no Flammiilina was found permanently ground-dwelling,
and n)j' explanation of tlie presence ot a caudal mucous pore was
quite simple ! To the snails wliich had takcni up a tree-life a mucous
gland was a necessity, whiLst to tliose grouTul-dwelliug it would be
a luxury. Whether in tliese latter it had become aborted through
disuse, or in the former it had been developed through necessity, and
also the exact relationship of Flamnmlma and ' Endodonta\ 1 must
leave to the anatouiist to puzzle out. M}- own conclusions as to the

classification put forward by Pilsbry is that it was based upon too little

material, and too much value was given to a really insignificant

feature. Had more material been liandled it is ])robable that a tree-

livitig Endodont might have been included. As a matter of fact little

datiiage has been done, as, after a verj' few animals were dissected,

the molluscs were almost entirely grouped by means of shell characters.

Having thus mentioned the general classification 1 would deal with
the generic names Ptychodnn and Thaumatodon.

Pti/chodttn was proposed for the Neozelanic leioda, Hiitton. In the

Man. Conch., ser. ir, vol. ix, p. 25, Pilsbry introduced Thaumatodon
as a section of Endodonta. Under this a large number of Polynesian

iind New Zealand snails are classed. No type is named, but as

muUilamellata, Garrett, is selected for illustrative ])urposes, I would
designate that as type. Now from the diagnosis of Ptychodun and
TJiaamaiodon given by Pilsbry, no differences can be observed, and
the two seem absolutely synonymous. If they can be maintained
from shell characters alone, a multitude of sections can be introduced.

But my criticism of Pilsbry's figures and description of muUilamellata

(1 have seen many specimens from Garrett's own collection, but none
agreeing with Pilsbry's account) leads me to recognize in it a close

relation, judging from shell characters, of my caudal mucous pore-

bearing Ptychodon, so that it is quite possible that 'Thaumatodon may
come into use for such forms. In the meanwhile it would be nuicli

better to drop Thaumatodon and refer to these armoured Charopas as

Ptychodon only.

As I have noted, Pilsbry called all the Polynesian Endodonts
Endodonta, whatever their shell characters might be, and in this he

has been followed by most Australian and New Zealand writers. But
in 1906 he and Ferris introduced the genus Radiodiscus (Proc, Acad.

Nat. Sci. Phil., 1906, p. 154) for a shell from Arizona, and wrote:
" In the Endodontidse, where small differences in the shell characterize

extensive series of species, it seems desirable to recognize as generic

such readily definable groups as Radiodiscus.^' Later, writing on

the Non-marine Mollusca of Patagonia in the lleports Princeton

Univ. Exped. Patag., 1896-9, vol. iii, p. 516, 1910, this was
reprinted, and then was added— " Some Tasmanian snails have a great

resemblance to Radiodiscus in size, form, and sculpture, a resemblance

possibly due to convergence, but perhaps indicating affinity. I have

not been able to actually compare specimens. On account of their

spirally sculptured embryonic shells Hedley has referred them to
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the sub-genus Allodiscus of the genus Flammuh'na." Tlie species

indicated by Pilsbry are figured by Petterd & Hedley (Rec. Aust.
Mus., vol. vii, p. 288, 1909), and the shells called Fl. Rohlmi,
Petterd (pi. Ixxxiv, figs. 19-21), and Fl. ciiracoce, Brazier (pi. Ixxxiii,

figs. 14-16), have certainly an unfamiliar appearance wlien contrasted
with typical Flammulina. It might be noted that Hutton considered
Helix ide. Gray, such a typical Charopa tliat he cited it as the type,

whereas on account of anatomical features, including the possession

of a caudal mucous gland, it is included in Flammulina by Pilsbiy,

though a new sectioiuil name was bestowed upon it, viz. SiUeria,

to replace Patulopsis, Suter, preoccupied.

I would endorse Pilsbry's dictum, above quoted, on tlie introduction

of Radiodiscns, and advocate the introduction of many new names
to be used generically in the family Endodontidee. Through the
kindness of Mr. J. H. Ponsonby I have been enabled to examine
many Australian Endodontids, and I note many of the forms of sliell

differ : and it would seem that examination of the apical features

might lead to a better understanding, since so far I have observed
that similar shell characters are subsequent to similarly constituted

protoconchs. I hope to have further to say on this subject later.

Ptychodon Royancs, n.sp. PI. XVIIT, Fig. 10.

Shell discoidal, spire not sunken, last whorl scarcely descending,
widely umbilicate. Whorls 4, in very old shells 5. Colour red-

brown, sometimes unicolor, sometimes flammulate with darker.

Protoconch consisting of one whorl finely sculptured with closely set

slanting radial threads, over sixty being easily counted ; adult whorls
with a sculpture of straight erect sharp lamellae, regular and
equidistant, between which are clearly marked minor threads. On
the first adult whorl there are about fifty regular lamellae with
a couple of minor threads between each ; the next has sixty lamellae,

more widely spaced, with generally three minor threads intervening,

and so on. Umbilicus deep and wide, almost one-third the diameter
of the shell, sides steep, exposing previous wiiorls. Apertuie lunate,

lip thin. Apertural armour: on the parietal wall are three long
prominent slender lamellae, two of which project so as to be observed
when the shell is viewed sideways and displacing five of the lamellae

of the previous whorl ; sometimes the third and lowest also is thus
observed, but generally it does not pass the outer lip. On the outer

lip are five lamellae ; two strongest agreeing in position with the two
major ones on the parietal wall, a third weaker agreeing with the

weaker parietal lamella, and two still smaller situated on the basal

curve; they can scarcely be said to be placed on the columella. This

description is drawn up from an old specimen with a max. diam. of

4 mm. The teeth vary somewhat with age, as a young shell shows
four well-defined parietal lamellae, a thin slender one occurring

between the two prominent ones above noted. Diam. max. 3"4,

min. 3 mm. ; alt. 1'5 mm.
Hah.—Sunday Island, Kermadec Group. Living on the moss-

covered trunks of trees.



378 PROCEEDINGS OF THE MALACOLOGICAL SOCIETY.

Ptyciiobon pseutes, n.sp. PI. XVIII, Fig. 12.

Sliell sub-discoidal, spire sliglitly raised, narrowly umbilicate,

sutures deeply impressed, last whorl descending to about half-way

down the peiiultiniate whorl. Colour pale reddish brown with

darker llammulate markings. Whorls -^i, well rounded ; first whorl

and a half, constituting the protoconch, radially sculptured with

fine slanting threads, abruptly ceasing when tlie adult sculpture

of straight, even-spaced lamelloe commence, about sixty being counted

on the first adult whorl ; the lamellae regularly increase in number,

but the spaces widen a little witli age, and minute threads occur

betwixt. Umbilicus narrow and deep, exposing the previous whorls,

about one-fourth the diameter of the shell. Aperture lunate, lip thin.

Apertural armour : well inside on the centre of the parietal wall is

situated a long bifurcate lamella ; on the columella are two separate,

somewhat crass, conical teeth, the basal one the larger; on the inside

of the outer lip, situated far back, are six lamellte, one in the npper

bend of the whorl almost unnoticeable and five even-spaced ones

lower. Diam. max. 1*75, min. l'6mm.; alt. 9mm.
Ilah.—Sunday Island, Kermadec Group. Living under stones,

rotten wood, and dead nikau leaves.

PxYcnoDON AMANDUs, n.sp. PL XVIII, Fig. 11.

Shell sub-discoidal, spire slightly elevated, narrowly umbilicate,

last whorl descending to about one-third the depth of the penultimate

whorl. Colour white. Whorls and sculpture as in preceding.

Aperture regularly lunate, outer lip thin, sharp. Apertural armour

:

much as in preceding; on the top of the outer lip inside is a veiy

small thin lamella which is almost unnoticeable; four equal-placed

lamellae can be seen situated well back on the iuside of the outer lip.

Diam. max. 1 75, min. I'D ram. ; alt. 1 mm.
Hab.—Sunday Island, Kermadec Group. Living under stones,

rotten wood, and dead nikau leaves.

This is one of the quaint puzzles which occur to the thinking

collector. To the systematist handling the shells it would only

appeal as a well-marked colour variety, yet I am quite satisfied

it is a well-differentiated species. I studied it on the island for

nine months, and thougli the only appreciable difference was the

colour, it occurred separately from F. pseutes and was always

recognizable ; it occurred all over the island, yet no intergradation

as regards colour was met with. I have described a typical shell, but

as regards the apertural characters some P. pseutes, Pteiifer, seem to

show exactly the same.

I note that of a Tasmanian shell Petterd & Iledley (Rec. Austr.

Mus., vol. vii, p. 288, 1909) write: '' Endodoiita antialba, lieddome.

Noted for the fact that half the specimens are milkwliite, and the

balance brown colour." I do not know whether the conditions under

which this shell lives have been reported upon, and therefore cannot

be sure whether it provides a parallel case to the pair I have separated.

In view of my experience, field observations of antialba, Beddome,
might prove interesting.
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Genus Charopa, Albers.

Charopa, Albers, Die Heliceen, 2nd ed., 1860, p. 87.

T3-pe (by original designation), Helix coma, Gray.

(Not Charopus, Erichson, Entomogr. 1840, p. 119.)

This genus name provided for the toothless 'Endodout' Helix
coma, Gray, has been used to cover many different styles of toothless
' Endodonta '. It seems certain that instead of lumping, if splitting

were indulged in we should have a better chance of gauging the
immediate relationships of the species described. It would be easj^

to form sections of Piychodon where teeth in varying numbers and
shapes are present, but it is not so easy in Charopa, yet my Charopoid
forms arc certainly of diverse origin. I am of the opinion that my
tree-living Charopa has a caudal mucous gland, and its shell characters
certainly differ from those of the ground species. As noted previously,

Pilsbry has recently advocated the splitting of the genus Endodonta,
though it was due to his influence that these well-marked genera
were merged into Endodonta. Australasian workers have not yet
accepted his retraction, and most recently described species of

Charopa have been placed in Endodonta.

Charopa Macgillivrayana, n.sp. PI. XVIII, Fig. 6.

Shell sub-discoidal, whorls regularly coiled, spire not sunken, last

whorl scarcely descending, widely umbilicate. Colour cream. Whorls
3A ; first whorl and a half, constituting the protoconch, smooth ; adult

sculpture consisting of straight, evenly spaced, erect lamella3, about
sixty on the first adult whorl and 80 to 90 on the next, becoming
uneven and more widely spaced towards completion of whorl

;

interstices with, minor threads. Aperture regularly lunate, outer

lip thin, sharp. Mouth unarmed. Umbilicus deep, about one-fourth

the diameter of the shell, exposing all the previous whorls. Diam.
max. 2, min. r75 mm. ; alt. 1 mm.

Hal.—Sunday Island, Kermadec Group. Living under stones,

rotten logs, etc., on high land only.

Chaeopa (Discochaeopa, n.subgen.) exquisita, n.sp. PI. XVIII,
Fig. 8.

Shell minute, discoidal, thin, spire slightlj'' sunken, widely

umbilicate. Colour cream. Whorls 3, well rounded, last whorl

scarcely descending. Sculpture : apical quarter whorl unsculptured
;

the remainder of the first whorl sculi)tured with very fine radial

lamellae, 40 in number ; succeeding whorl with straight, even-spaced

very closely set radial lamellae, about 100 in number, increasing on

last whorl to about 120, only due to rather wider spacing. Aperture

lunate, lip thin, mouth unarmed. Umbilicus deep and very wide,

exposing all previous -^^horls and more than one-half the breadth of

the shell. Diam. max. 1-25, min. 1 mm. ; alt. 5 mm.
Hob.—Sunday Island, Kermadec Group. Living under rotten

wood, stones, etc.

Mr. J. H. Ponsonby has generously allowed me to examine his fine

collection of Australian Endodouts, and among them I noted a series
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bearing the data " Bassi, Brazier, 6 miles S. of Hobart. Under rocks

3 or 4 feet deep. Beddome". Under the microscope these were seen

to be, comparatively speaking, gigantic facsimiles of the shell above

described in form and sculpture, even to the apical characters. The
coincidence of habitat must certainly indicate relationship, and I note

that Suter (Ann. Mag. Nat. Hist., ser. vi, vol. xiii, ]). 64, 1894) refers

' bassi ' to the section Gerontia of Flammulina. Such a location is

conchologically impossible, so that if Suter's shells were similar to

the ones I have examined the species cannot be correctly placed in

CharOfa. As the apical features differ from those of Charopa and are

constant in such distant localities as the Kermadecs and Bass's Straits,

I propose the new sub-generic name Discochaeopa with Charopa

exquisita as type.

Chaeoi'a pseudanguicula, n.sp. PI. XVIII, Fig. 9.

Shell discoidal, whorls loosely coiled, spire slightly elevated, last

half whorl somewhat descending, widely umbilicated. Colour buff,

regularly flammulate with rich red brown. Whorls 3^ ; first

whorl and a half unsculptured, including a bulbous first whorl

a little tilted ; the succeeding sculpture consists of very slender

straight distant lamellae, becoming more separate on last whorl ; the

interstices are finely threaded, and about fifty lamellae occur on the

first adult whorl. Aperture regularly lunate, lip thin, mouth un-

armed. Umbilicus wide, cavernous, exposing all previous whorls.

Diam. max. 1-9, min. 1-6 mm. ; alt. •9 mm.
Hah.— Sunday Island, Kermadec Group. Living upon moss-

covered trunks of trees.

Genus Pakalaoma, nov. gen.

The first turbinate land shell I noted on Sunday Island was that

which I call Paralaoma Maotilensis. I was quite unable to generically

locate it, and provisionally called it " Charopa", but the shape and
sculpture seemed to effectually remove it from that genus. I knew
of no New Zealand shell which remotely suggested this, and I felt

convinced it should not be placed in Midodonta, sensu lata. Recently

Mr. J. H. Ponsonby loaned me a large number of Australian

Endodonts to look over, and almost at once I noted a shell from New
South Wales which was apparently congeneric. This was labelled
'' Morti". In the Mem. Nat. Mus. Melb., No. 4, p. 7, 1912, Cox
and Hedley place this species in Laoma and synonymize with it

a shell Tate called Flammulina retinodes. In the same place figures

are given (pi. ii, figs. 9-12) of Laoma mucoides, considered closely

related. This was a generic location that had never suggested itself

to me, and as my shells do not seem to have the least resemblance to

typical Laoma, 1 am proposing the above generic name.
Laoma was thus introduced : In the Proc. Zool. Soc. Lond., 1849,

p. 167 (1850), Gray described a new species of shell from New
Zealand under the name '' Bulhmis ? {Laoma) Leimonias", writing,
" I am inclined to regard this shell as the t)'pe of a particular sub-

genus of shell which may be characterized by the simple peristome,
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the perforated axis, the square moutli, and the spiral ridges in the

throat. If it prove distinct, it may be calk'd Laomar
Pilsbry in the Guide to the Study of the Helices lumped all the

species assigned to Phrixgnathus under the genus Laoma, but later,

in the Index FmmcB Novcc Zealandim (1904), Suter admitted a family

Laomidte (p. 62), comprising the two genera Zffo?«« and Phrixgnathus.

No concliologist could possibly place the shells here discussed in

Laoma from a study of the shell characters of the type of Laoma. As
Australian conchologists have variously chosen Flammulina, Endodonta,

and now Laoma., I consider the introduction of a new generic name
necessary, granted even that the animal maj' possess the structural

characteristics of Laoma, sensu lata, which I have not yet seen proved.

In the Kep. Horn Sci. Exped., vol. ii, Zool., p. 188, 1890, Tate

referred his Charopa retinodes to Flammidina, and wrote :
" This

species resembles Helix paradoxa, Cox, but is more depressed, the

spiral sculpture more distant, and the umbilicus wider. The animal

was not studied, but by shell characters it should be conspecific with

the fore-named species, which Suter (Ann. Mag. Nat. Hist., Jan. 1894,

p. 64) refers to Laoma, section Phrixgnathus. On the other hand,

it is also comparable with an undescribed species of Flammidina,

inhabiting South Australia, which possesses the caudal gland, pedal

suture, jaw and dentition proper to that genus, whilst the form of

the shell is more consonant with Flammulina than with Laoma^
In the Rec. Austr. Mus., vol. vii, p. 294, 1909, Petterd and

Hedley synonvmized paradoxa. Cox, with Morti, Cox, and in the

Mem. Nat. Mus. Melb., No. 4, p. II, 1912, Cox and Hedley added

Flammulina retinodes, Tate, as another synonym, whilst in the former

place they recorded as habits, "always in dry positions nestling

under stones." Here, again, we have a coincidence of form, sculpture,

and habits in such distant localities as the Kermadecs and Eastern,

Southern, and Central Australia, which seems most suggestive of

generic affinity.

Paealaoma Raoulensis, n.sp. PI. XYIII, Fig. 7.

Shell small, sub-conical, spire elevated, thin, translucent, last

whorl descending, somewhat flattened, but periphery rounded,

umbilicus wide ; whorls 3| ; colour uniform brown. Sculpture

:

first whorl and a half smooth ; the succeeding whorls sculptured

with slanting, distant lamellae, between which are minor threads

crossed by minute scratches; on the penultimate whorl the major

lamellae number over thirty, and on the last whorl exceed forty.

Aperture almost circular, columella slightly reflected, lip thin, sharp,

mouth unarmed. Umbilicus wide and deep, exposing previous

whorls, and about one-third diameter of shell. Diam. max. 2-0,

min. 1-8 mm. ; alt. 1*5 mm.
^({j.—Sunday Island, Kermadec Group. Living under stones,

wood, and dead leaves on the ground.

Paealaoma ambigua, n.sp. PI. XYIII, Fig. 5.

Shell small, sub-discoidal, spire little elevated, thin, translucent,

last whorl descending, flattened above and periphery semi-keeled;
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umbilicus wide; whorls 3h ; colour, uniform rich pale brown.
Sculpture as in preceding species, but the lamellse more distant

and sharpl}^ defined with clearly marked minor threads, four to six

between, and cross scratches obsolete ; the lamellae number less than
twenty-five on the penultimate, and less than thirty on the last

whorl. The aperture somewhat more quadrate than in the preceding
species, whilst the umbilicus is slightly narrower ; compared with
the above it is flatter, paler, and more sharply sculptured. Diam.
max. 2'1, min. 1"9 mm.; alt. 1"1 mm.
Hab.—Sunday Island, Kermadec Group. Living under stones,

wood, and dead leaves on the ground.

Genus Fi-AMMULiNA, Martens.

Flammulina, Martens, Critical List, New Zealand Mollusca, 1873,p. 12.

Type (by subsequent designation by Suter), Helix compressivoluta,

Reeve.

Pilsbry divided his family Endodontidae into two genera, Endodonta
and Flammulina, the former being possessed of no caudal mucous
pore, such being present in the latter. Mr. Suter, to whom Pilsbry
was most indebted for his knowledge of tlie New Zealand molluscan
fauna, had, however, issued the warning (Ann. Mag. Nat. Hist.,

vol. xiii, p. 64, 1894) :
" I do not attach very great importance to the

presence or absence of the caudal gland, as we really do not know its

true significance."

Subsequently Suter, in the Index Faxmce Nov(B Zealandice, 1904,

p. 62, retained his own family Phenacohelicidse, including as genera (?)

Flamnmlina, Suteria, Phenacohelix, Thcrasia, Pyrrha, Allodiscus,

Gerontia, Cart/ma, Thalassohelix, and Phacussa.

Hedley in recent papers seems to have utilized Flammulina in the

Pilsbryan sense, but there seems to be ample room for subdivision

from a criticism of the species he has allotted to Allodisais, for

instance, in the Tasmanian fauna.

The type of Flamnmlina is characterized by few w^horls, somewhat
rapidly increasing, and an oblique mouth, whose breadth is greater

than its depth. Whatever sculpture is present is fine, and the

costulse are more or less evanescent in similarly shaped shells. According
to Suter the jaw is characteristic.

A more scientific treatment would be the recognition of a family
Flammulinidae, and then the sections would be raised to the rank of

genei'a and the relationships of the species denoted by means of these

generic names. Thus Hedley in his recent Index to the Land Shells

of Victoria—written in conjunction with Cox, but the classification

would seem to be referable to Hedley—has included species of

Flammulina, but the figures of F. Fordei, Brazier (Mem. Nat. Mus.
Melb., No. 4, pi. ii, figs. 13-15, 1912), F. elene&cens. Cox & Hedley
(ibid., pi. iii, figs. 16-18), and F. meraca, Cox & Hedley (ibid.,

pi. iii, figs. 19-21), portray shells having very different shell

characters. If these had been placed in different genera we might
have had a clue to their relationship other than that afforded

in the description, without the examination of all recorded species
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of Flammulina and Endodonta, for the latter is also necessary

through the acceptance of the spirally striated nuclear whorls as

characteristic of Allodiscus, considered as a sub-genus of Flamnmlina.

In the following cases I refer one species to Calymna on account of

its effstulate appearance, whilst the other I simply call Flammulina,

sensH lata, as ray studies have not yet enabled me to place it. Wlien
Suter (loc. cit.) gave his experience with regard to the examination

of Tasraanian molluscs, he concluded that the majority of Tasmanian
' Flammulints' belonged to Gerontia, but I note that Cox and Hedley
have replaced some of these in Fndodonta, where, judging from shell

characters, they seem more happily located. Endodonta, however,

seems, as regards species with armed aperture, very rare in Australia,

whilst it also appears doubtful whether typical Charopa has yet been

recorded. The delimitation of genera would certainly make these

points more obvious.

Flammulina miserabilis, n.sp. Fl. XVIII, Fig. 4.

Shell minute, thin, sub-conical, spire slightly elevated, sutures deep,

umbilicus narrow. Colour uniformly pale-brownish fawn. Whorls Z\
;

first whorl and a lialf finely spirallj' striated ; succeeding whorls

sculptured with fine radial striae, and between the striae closely set

spiral scratchings. Aperture obliquely lunate, lip thin, sharp.

Umbilicus deep and narrow, about one-fifth the diameter of tlie shell.

Diam. max. 15, min. 1-25 ram. ; alt. '8 mm.
JIah.—Sunday Island, Kermadec Group. Living on the moss-

covered trunks of trees.

Caltmna arboricola, n.sp. PI. XVIII, Fig. 3.

Shell small, sub-discoidal, thin, fragile, umbilicus narrow. Whorls

3f, somewhat rapidly increasing, sutures well marked. Colour pale

fawn with darker red-brown flammulate markings. Sculpture : first

whorl and a half, constituting the protoconch, finely spirally striated;

the succeeding 2^ whorls radially sculptured with closely set, low,

eveidy spaced riblets, about eighty being counted on the first adult

whori, minute threads intervening between each ; on the following

whorl the riblets and threads become almost inseparable, and about

one hundred major riblets can be noted in most specimens, with two

or three minor ones clearly marked between and almost as prominent

;

in some sliells the major ones disappear on the last quarter whorl, and

this consequently appears smoother in comparison. Apeiture oblique,

somewhat lunate ovate, columella refiected. Base rounded, umbilicus

deep and narrow, about one-sixth the diameter of the shell. Diam.

max. 26, min. 22 mm. ; alt. l-2o mm.
Hah.— Sunday Island, Kermadec Group. Living on the moss-

covered trunks of trees.

Helix Chimmoi, Pfeiffer.

In the Proc. Zool. Soc. Lond., 1856, Pfeiffer described two shells

supposed to have come from Sunday Island, Kermandec [.s/c] Group.

The first (]). 326) was called Helix Kennandeci. and has since been

recognized from Sunday Island. The other was called //. Cliiiinnoi,
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and both were received from Lieutenant Chimiuo, whom I have
suggested may liave been one of the officers of tlie H.M.S. Herald.

I took with me to Sunday Island copies of all the descriptions of

the known Kermadec shells, and I could find nothing on the island

answering at all to the description of II. Chimmoi. In the British

Museum I found specimens of the shell I have called Ptychodon psimtes

so labelled, and concluded they must be the original specimens, tliough

they disagreed with the original description as to size. I have, how-
ever, now found specimens which bear the label II. Chimmoi, and
which someone has marked ' Type ', and which agree with the

Pfeifferian description. I have carefully examined them and would
now suggest that the locality is quite erroneous. They are quite

unlike anything I have collected, and though I do not claim to have
absolutely obtained every mollusc, I cannot think that sucli a large

and conspicuous form should have escaped me. My suspicions seem
further confirmed in that two species about the same size were
contained in this typical lot, and the other one is also quite unrepie-

sented in my collection and is quite as unfamiliar as the typical

M. Chimmoi.

Patdla modicella, Ferussac, var. vicinalis, Mousson.

In the Journ. de Conch., vol. xxi, p. 112, 1873, Mousson described

as from Sunday Island, Kermadec Group, a shell he compared with
P. modicella, Ferussac, and only gave it varietal rank, but doubted
that it might be regarded as specifically distinct. He wrote :

" Ces

differences consistent avec une forme generale assez analogue, en des

tours un pen plus arrondis," and his measurement read " diam. 3;
alt. 1-2 mm."

Here, again, nothing agreeing with this description was found,

though the shell [ have called Pti/chodon Roi/amis suggested itself bj'

its size. Comparison with Patula modicella showed that this had no
relationship and could never be contrasted, and no other shell measuring
anything like 3 mm. was found.

What can be the solution of these extraordinary puzzles ? I have
recorded our search for Ilelicarion Kermadecensis. Can it be that both

IIeli.v Chimmoi, Pfr., and Patula modicella vicinalis, Mousson, have
been exterminated or likewise driven to some last undiscovered

stronghold ? The suggestion seems preposterous, so that I simply

record here the facts that shells supposed to have been collected

by Macgillivray and Graelfe were not found by me, though I should

think I made much more extended and diligent search than either of

my predecessors. Can it be that either of these shells were collected

on one of the outside islands and characterize the former molluscan

faunula of the group ?

Genus Pronesopupa, nov. gen.

The small shell for which I propose the above name has greatly

perplexed me. It can be shortly characterized as a Nesopupa without
any apertural armour. When Pilsbry wi'ote upon the Pacific Pupoid
Shells (Proc. Acad. Nat. Sci. Philad.," 11)00, pp. 431-3) he introduced
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Nesopupa (p. 432) for the shells previously named Pagodella, H. and
A. Adams, and Ptychochilus, Boettger, both these names being pre-

occupied. Pilsbry's diagnosis reads

—

"Small, dark brown, opaque and lustreless; ribbed, costulate or

striate, the aperture armed . . . , lip expanded.
"Type, N. tmitilla, Gld. This is par excellence the Polynesian

type of Pupa. A number of sections may perhaps eventually be
distinguished, but only one seems to have any foundation in nature.

This may be defined thus :

'' JVesopupa, s.s. Peristome discontinuous above; palatal folds of

moderate length.
" Li/ropiipa, n.sect. Peristome continuous ; upper palatal fold very

long ; shell strongly costate.

"Type, m lyrata, Gould."

The species here described resembles Nesopiipa in shell cliaracters,

but the unarmed mouth easily separates it. Moreover, it is not

"opaque and lustreless" as I understand those words. I would
rather describe some specimens as " semitransparent and somewhat
glossy ". I liave little doubt, however, that my genus will be later

degraded, as some specimens of Nempxipa I have examined show that

the teeth grow with age and are absent in the juvenile stage. These

species, however, differ somewhat from the type of Nempupa, and the

series may not be congeneric, whilst they cannot be allotted to

Lyropupa.

Pronesopupa senex, n.sp. PI. XVIII, Figs. 1, 2.

Shell minute, pupoid, dextral, few whorls. Colour brown. Whorls 4 ;

the first whorl and a half smooth; the succeeding whorls have

a sculpture of distant sharp lamellse, the intervening spaces threaded

with strioe ; in some shells the lamellae are obsolete, or only occur on

the last half whorl, whilst in otliers they regularly appear on each

whorl ; on the last whorl about a dozen can be counted, either

indistinct or very prominent. A narrow deep umbilicus is present.

The columella is straight and reflected ; aperture discontinuous, almost

circular, with the outer lip reflected and expanded. In general

shape the specimens vary, some being more loosely coiled than others

wliich have a liumped-up appearance. Height 2, breadth 1-25 mm.
Hah.—Sunday Island, Kermadec Group. Living on tree-trunks,

not moss-covered, and liiding in the crevices of bark in dry weather.

jS'o species, in any way allied to this, has yet been recorded from

New Zealand, though I have seen very similar sliells with the mouth
fully armed from Fiji. Nothing of this nature has yet been found on

Lord Howe Island, but the species named Vertigo norfolcensis by

Sykes, from Norfolk Island, is referable to Nesopupa ; it is, however,

very much larger and sinistral.

Family Tobnateixinid^.

My systematic notes on the molluscs referred to this family are

brief, for the following reason : When I had got together a few notes

regarding the synonymy and forms, Pilsbry published in the Nautilus
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(vol. xxiii, p. 122, 1910) a synopsis of the classification of this group
as adopted in the llamial of Concholoffi/, shortly to be issued. I at

once forwarded specimens and notes to Dr. Pilsbry, asking him to

make use of tliem. In the paper quoted, Pilsbry recognized three

genera of Tornatellinids : Elasmias, nov., with Tornatellina aperta,

Pease, as type; Tornatellina^ Pfeiflfer, 1842, with T. clausa =
bilamellata (Anton) as type; and Tornatellides^ nov., witli 2\ simplex,

Pease, as type.

The introduction of the first-named genus seemed necessary to me
from a study of the animal and shell characters of the mollusc

mentioned as T. inco?ispicua, Brazier, in the earlier part of this paper.

The fact that this mollusc was only found in one place on the low-

lying part of the island nearest the present and former dwelling-

places of the few settlers, led me to suggest its recent introduction to

this faunula. Its recognition as identical with a Lord Howe mollusc,

rare or apparently of restricted habitat under similar conditions, seems
to confirm my conclusion,' whilst, as pointed out to me by Mr. Hedley,

the figures of T. eucharis, Brazier, and T. WakeJieldcB, Cox, approach

this and may refer to the same species. I have recognized five species,

two of which are ground-dwellers and three tree-dwellers.

The Elasmias would appear to be constantly a plant-living genus,

as I note that when Benson described his T. cernica (certainly referable

to this group) he noted (Ann. Mag. j^Tat. Hist., ser. ii, vol. vi, p. 254)
" creeping in showery weather on the leaves of Niccioli hedges ". One
of the tree-living species has the armature of the mouth closely

agreeing with that of 2\ hilamellata, Anton, whilst in the other it is

very slender. The two ground-dwelling forms are very different, one

being a conical straight- sided form, the other being probably the one

recorded as T. novoseelandica, Pfeiffer. In these Proceedings, vol. viii,

p. 263, pi. xi, fig. 30, 1909, Suter described T. suhperforata and
observed: "The inflated body whorl, the straight, not tortuous,

columella, and the narrow perforation separate it at once from T. novo-

seelandica, Pfeiffer."

When Pilsbry's monograph of these molluscs appears, we shall

learn all about these.

4. General Coxclfsions.

It was anticipated that the collection of Land Mollusca would give

some clue as to the relationship of the group, but I do not think any
considerable deductions can be drawn from them. As a whole, their

affinity is undoubtedly with the forms of the North and not with

tliose of I^ew Zealand. It must never be forgotten that New Zealand

lias been well searclied for minute land molluscs, aiul has a great

area with variable climatic conditions, as well as being most
favourably disposed for the rapid differentiation of these minute forms

through isolation. The northern islets have still innumerable minute
forms to be brought to light, and not until much more is known can

anything very definite be decided. The negative evidence afforded

by this collection is, however, of much interest, and may be briefly

glanced at. The faunulas and flora of the Kermadec Group has been
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generally compared and contrasted with those of Norfolk Island, Lord
Howe Island, and New Zealand, whilst recent evidence points to its

'^reiit distinction. It is unfortunate that tlio land molluscs of Lord
Howe Island are unknown as regards the minute forms, and althougli

a fairly representative collection was obtained by Macgillivray at

Norfolk Island, it remained unexamined until quite recently. It was,
liowever, then studied by Sykes (Proc. Malac. Soc, vol. iv, p. 139 seq.,

1900). who observes : "As pointed out by Professor Tate and others,

the I'aunal relationship of Norfolk Island lies rather with New
Zealand and Lord Howe Island than with the Australian Continent."

This conclusion is so contrary to the nature of the molluscs recorded

by Sykes, that it is cjuite impossible to explain it. To take Sykes'

own generic dispositions, he admitted fourteen genera, including

twenty-six species, and of these fourteen only five have been recorded

from New Zealand. Of tliese five one is the Polynesian Midodotita ; the

second is Charopa, to which the Norfolk Island species are questionably

referred and wliich is also Polynesian ; the third and fourth, Omphalo-
tropis and Diplominatina, which are typically Polynesian, have only

one representative each in the north of New Zealand, the latter a very

doubtful record ; this leaves the fifth, Carth(^a, which is an endemic
New Zealand genus, but here the Norfolk Island shell does not seem
correctly placed. What a hindrance to the zoogeographer must prove

such an erroneous statement as that put forward by Sykes is only

known to those interested ! It would be quoted by many not

conversant with molluscs, and who would depend upon Sykes'

reputation as a conchologist for the correctness of his conclusions.

I have fortunately been able to examine a large quantity of material

from Norfolk Island, and its extraordinary distinction from New
Zealand forms is so markedly noticeable as to cause much wonderment
as to its origin. Its distinction from that of the Kermadec Island

is only emphasized by the finding of a species on each group closely

allied. The genus Fanulum, which I have introduced for Trochonanina

exposita, Mousson, apparently includes Medyla mscnlpta, Mousson,

and JA. imitatrix, Sykes, as well as a third undescribed species, all

from Norfolk Island. Mr. Gude, however, who suggested the name
and pointed out the differences between this genus and IMyla would

include in its limits Thaiii, Homb. & Jacq., from the Solomon Islands and

redangula from the Marquesas. This at once discounts the affinity of

the Kermadec with the Norfolk Island forms of the genus. As noted

above, no minute forms are yet known from Lord Howe Island, but

the general aspect of that molluscan faunula is just as distinct from that

of Norfolk Island as the New Zealand one has been sliown to be. As
Hedley pointed out, the Lord Howe land Mollusca show most affinity

with those of New Caledonia, the presence of Placostylus being most

suggestive.

Now, the Kermadec faunula is characterized by the entire lack of

any molluscs of appreciable size, whereas such do commonly occur in

New Zealand (as Placostj/lus, Paryphanta, Rhytida, etc.). Lord Howe
Island (as JVanina, Placostylm, etc.), and Norfolk Island (as Fretum,

Rotula, etc.). It is conceded that Lord Howe Island has a relationship
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with New Caledonia in the same manner as New Zealand has through
Placostyltis. It is obvious that Norfolk Island, from the absence of

Placostylus, does not enter into the same chain, whilst the predominance
of the Fretam group points to a relationship of Norfolk Island with
tlie Solomons and the Fiji Islands. There is nothing in the Kerraadec
Mollusca that is distinctive in the same manner as the Placostijlus and
Fretum are. The general character of the minute species of the
Ivermadecs differs from that of most northern groups in the absence

of Omphalofropis and DiploDimatina, which both occur on Lord Howe
and Norfolk Islands, and seem to just reach New Zealand. It

would follow, then, that these genera did not arrive at New Zealand
via the Kerraadecs. The presence of Tornatellinids on the Kermadecs
points to their easy colonization of the Pacific groups by means of

drift or otlier conveyance, I feel certain that Elasmias has very
recently settled on the Kermadecs, and also on Lord Howe Island.

The Endodontoid shells show as much relationship with those of

Polynesia as they do with New Zealand forms, whilst the Pupoid
shell I have called Pronesopupa is Polynesian, no such form having
yet been found in New Zealand. The species for which I liave

proposed the genus Paralaoma does not seem as yet to have relations

recorded from New Zealand, though I consider the Australian morti,

Cox, to be absolutely congeneric. This species has apparently a wide
range in Australia, being recoi'ded from Tasmania, Victoria, New
South Wales, and South Australia. The Helicarion certainlj' came
from the North, since no representative of this genus occurs in New
Zealand, nor does it occur on Lord Howe or Norfolk Islands.

In view of the known moUuscan faunulse of New Zealand, Fiji,

New Caledonia, Lord Howe, and Norfolk Islands, the whole facies of

the Kermadec land Mollusca suggests the entire extinction of the

faunula comparative with those named, and the re-peopling of the

group by means of drift, and that the drift has been from the North.

When the Northern groups have been thoroughly searched a more
accurate comparison will be able to be made.

EXPLANATION OF PLATE XVIII.

Figs. 1,2. Pmnesopupa senex, n.sp.

,, 3. Cali/iiina nrboricolci, n.sp.

,, 4. Flammulina miserabUis, n.s]).

,, 5. Paralaoma ambigua, n.sp.

,, 6. Charopa MacgiUivrayana , n.sp.

,, 7. Paralaoma Raoulensis, n.sp.

,, 8. CUaropa exquisita, n.sp.

,, 9. ,, pseudanguicula, n.sp.

,, 10. Ptychodon Royanus, n.sp.

,, 11. ,, aviandus, n.sp.

,, 12. ,, pseutes, n.sp.
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DEFINITIONS OP FURTHER NEW GENERA OP ZONITID^.

By G. K. GuDE, F.Z.S.

Read 13th June, 1913.

On two previous occasions I have published iu these Proceedings

some notes on preoccupied generic names in the Zonitidte. My
further work in classifying this division of Gastropods has l)rought

to lightsome instances of genera containing more or less heterogeneous

assemblages of species, and it has been thought expedient meanwhile
to revise these groups.

The first case is that of Trochonanina, a genus established by

Mousson ' for a somewliat numerous group which he considered should

be separated from Trochomorpha , and which should include, besides

the new species

—

Trochonanina Schneltziana—he was describing at the

time, cotius, Phil., rectangula and insculpta, Pfr., argentea^ E,ve.,

Calaharica, Laluane^isis, and Mozambicensis, Pfr., conicoides, Mete,
lychnia, Bens., etc. This incongruous assemblage of species from

widely separated regions, i.e. East and West Africa, the Mascarenes,

the Malay Archipelago, and Oceania, it is impossible, according to our

present views of generic limits, to retain in one genus, and several of

them have, in fact, already been assigned to other genera. Thus
argentea, Rve., has been classed in Rotiila by Nevill,^ imculpta of

Pfeiffer has been referred to Medyla by Suter.^ The type of Medyla

being Vitrina viridis, Q,uoy, from the Philippine Islands, imculpta

will re(}uire to be placed in another genus, but Mr. Iredale is dealing

with this question, and I merely allude to this en passant.

Calaharica, Pfr., was classed by Bourguignat in Moaria,^ while

finally Mozamhice7isis, Pfr., was made the type of the genus Martensia

by Semper.* Mollendorff, in creating the genus Coneuplecta'^ for

the reception of scalarina (type), confusa, Molldff., rotundata and

turrita, Semp., proposed to include To7igana, Quoy, and Schmeltziana,

Mouss. He referred to the fact that Pfeffer '' had restricted Trochonanina

to radians, Pfr., and Schmeltziana, ^louss., and that Coneuplecta was

consequently synonymous with Trochonanina, as understood by Pfeiffer.

For that reason he thought it advisable to suppress Mousson's name
and to give a new name to the group of conicoides, but did not do so.

I do not, however, consider that the Philippine species referred to are

congeneric with the Pacific forms, and while it is perfectly true that

Mousson did not specify a type, the fact that he had before him
and was describing T. Schmeltziana is sufficient to enable us to fix

that species as the type of Troehonanina, as was pointed out by

1 Journ. de Conch., vol. xvii, p. 330, 1869.
^ Hand List Moll. Indian Museum, vol. i, p. 43, 1878.
* Proc. Malac. Soc Lond., vol. iii, p. 330, 1899.

^ Moll. Afrique Equat., 1899, p. 14.
* Reisen Arch. Philippinen, vol. iii, p. 42, 1870.
^ Ber. Senckenb. Ges., 1893, p. 64.
^ Abb. Ges. Naturw. Hambmg-Altona, vol. vii, pt. ii, p. '2'2, 1883.
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Lieut. -Colonel Godwin-Austen,' wlio suggested retaining the Pacific

Island shells in tliat genus. With regard to conicoides, he stated that

the animal belongs certaiidy to tlieZonitidje, ^liJllendorff subsequently*

came to the conclusion tluit another name was available for the group
of conicoides, i.e. I)e7idrotrockm, proposed by Professor Pilsbry as

a sub-genus of Papuina for [felix helicinoides and its allies, which
Mr. Hedley has proved,^ however, to have affinity, not with Papuina,
but witli Trochomorpha. Under these circumstances I tliink we are

justihud in retaining the genus Trochonanina, taking T. SchmeU%iana
as the type, and in giving a new designation to tlie group of conicoides,

from which I propose to dissociate conus and mnUicari^iata.

EuEYBAsrs, nov. gen.

Shell conoid or depressed conoid, imperforate, whorls increasing

slowly ; upper surface striated, generally with a few spiral lirse near

the lower suture, but in some species the whole surface is spirally

decussated ; base finely striated, more or less excavated round the

umbilicus. The margins of the aperture slightly thickened and
reflexed.

Type, Helix conicoides, Mete.

The genus appears to have its centre of distribution in Borneo,

twelve species being known from that island, wliile a single species

is recorded from the Malay Peninsula, and another, referred to the

genus with some doubt, occurs in Celebes.

Chiroktisma, nov. gen.''

Shell trochiform, imperforate, whorls flattened ; upper surface

covered with numerous raised spiral liroe ; lower surface shining, finely

striated transversel}' ; margins of aperture acute, not reflexed.

Type, Helix conus, Phil.

H. mult icarinata, 0. Boettger, is cogeueric. The genus appears

restricted to Java. The type much resembles Trochomorpha coniformis,

Fer., except in the imperforate umbilicus.

Tegcmen,* nov. gen.

Shell trochoid, narrowly umbilicated, spire concave ; whorls flattened,

strongly ribbed above, finely striated below, the strise crossed by
close microscopic spirals ; acutely carinated, the keel pinched.

Type, Helix pefasus-chifiensis, Heude.
This species, from the valley of the Blue River, Southern China,

does not appear to assimilate with any other species known to me.

The genus may provisionally be placed with the two preceding in

Ariophantinai.

The next group comprises a number of species from the Marquesas,

the Friendly, and the Society Islands, some of which have been

1 Proc. Malac. Soc. Lend., vol. i, p. 283, 1895.
- Nacbr. Deutsch. Malak. Ges., 1897, p. 5.

^ Records Australian Museum, vol. ii, p. 90, 1893.
*

x^'P and KTisfj.a, a liand-ereation, suggesting engine-turning.
^ A covering, in allusion to the hat-like shape.
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referred by various authors to Trochonanina or to Microcystis. For
this I propose the name of

—

Diastole/ nov. gen.

Shell conoid, imperforate; whorls convex, angulate or keeled at the
periphery, finely striated, the base densely covered with microscopic

spirals ; the columellar margin provided with a tooth or callus.

Tj'pe, Helix conula^ Pease.

I would class the genus with Trochonanina; it is probably vivi-

parous, since in one of the species (cotiula) embryos were observed
inside the shells. The following species are included : suhcomda,

Pease; suhvenosa, Ancey ; angulifera, Mouss. ; Garrettiana, Aiicey;

and rectangula, Pfr.

The last genus to be proposed is mouotypic

—

Advena,^ nov. gen.

Shell depressed conoid, imperforate; whorls increasing I'apidly,

planate above, tumid below, keeled at the peripliery, coarsely and
unevenly ribbed or wrinkled above, the earlier ones with the ribs

decussated by about six spiral sulci which gradually become lost or

indistinct on the later whorls, the decussation descending below the

periphery and terminating rather abruptly, beyond which the base is

smooth and polished.

Type, Helix Campbelli, Gray, from Norfolk Island and Phillip

Island.

The present genus appears to me to have some affinity with Fijia

and Hemiplecta.

1 5iaffTo\-fi, a difference. "^ A stranger.
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PiccADU.LY, W., on the second 1''i{1Day in each month from November

to June.

The OBJECT of the Society is to promote the study of the Molhisca,

both recent and fossil.

MEMBERS, both Ordinary and Corresponding (the latter resident

without the British Islands), are elected by ballot on a certificate of

recommendation signed by two or more jM embers.

LADIES are eligible for election.

The SUBSCRIPTION is, for Ordinary Members lOs. 6d. per annum

or £7 7s. for Life, for Corresponding Members 75. 6d. per annum or

£5 5s. for Life. All Members on election pay an Entrance Fee of 10s. 6d.

The PROCEEDINGS are issued three times a year, and each

Member is entitled to receive a copy of those numbers issued during

membership.

[Vols. I-VIII and Vol IX, Parts I-III, consisting of 52 Parts,

price 5s. net per Part. Parts IV-VI of VoL IX, and all

succeeding Parts, price 7s. 6d. each. A discount of 20 per

cent upon the above prices is allowed to Members purchasing

these Volumes or Parts through the Secretary.]

Further information, with forms of proposal for Membership, may be

obtained from the Secretary, to whom all communications .should be sent

at /m private address, as given above.

STKl'HKN AVSTIN AND SONS, I.TP., rUTNTKUS, UKMTFOIU).
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